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MICHAEL FARADAY’ 


By Dr. W. F. G. SWANN 
BARTOL RESEARCH FOUNDATION 


Iv is a characteristic of the march of progressive in 
natural philosophy that from time to time we seem to 
see the end of all that man may hope to learn. There 
arises before our mental vision a barrier, a barrier in 
which the horizon of knowledge seems also its bound- 
ary. The things that have not already been done seem 
trivial, or at best so hopelessly complex and involved 
in relation to our previous fields of thought that 
nothing but discouragement and waste of time offer 
themselves as the probable lot of any one who seeks 
to unravel them. 

The tremendous development in electrical science 
which has taken place in the last hundred and fifty 
years acts in two diametrically opposite ways in 
moulding our appreciation of the contributions to 

1 An address given on February 14, 1931, at the Massa- 


chusetts Institute of Technology, under the auspices of 
the Department of English and History. 


science of such a man as Michael Faraday. On the 
one hand they emphasize to us the fundamentality 
of his work. They emphasize the fact that it is to 
investigations made for merely altruistic reasons that 
the world must look, ultimately, for returns in the 
form of material progress in the applications of 
science to everyday life. If we could picture that 
kindly philosopher who worked in his laboratory a 
century ago as having a prophetic vision of the results 
of his labor, we might suppose him well encouraged 
by the vision of the future in the many discourage- 
ments of his present. Wide as was his vision, how- 
ever, we can hardly imagine that even Faraday could 
foresee the glorious maturity to which his efforts have 
grown to-day. To him those strange phenomena 
concerned with the behavior of light, those effects pro- 
duced by the mutual motions of magnets and wires, 
those curious powers possessed by certain fish to give 
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electric shocks when touched, and so forth, had every 
right to appear as a set of more or less heterogeneous 
phenomena giving little guarantee of anything but 
much labor and frequent discouragement in their 
study. It is easy, to-day, to imagine a sort of guar- 
dian angel who might have guided the hand of Fara- 
day to do those particular experiments and adopt 
those particular view-points which most rapidly would 
have led to a vision of what the future held forth; 
but even this guardian angel would have required the 
support of an army of mechanicians and workers of 
all sorts and kinds if his suggestions were to be of 
much service. The present-day investigator who 
would appreciate the greatness of Faraday as an 
experimenter must put himself in the atmosphere of 


Faraday’s time. He must clear out all the machin- 


ery from his workshop, dispense with all his stocks, 
deprive himself of all electrical supply houses and 
almost every other kind of a supply house, leaving 
himself with only his bare hands and a few simple 
tools. Then he must deny himself all the encourage- 
ment to be gleaned from the experiences of successes 
in the past, and must look only forward into a dark 
cloud in which are but a few vague glimmers of light. 
His comforts to be obtained from a picture of the 
past must be little more than can be obtained from 
a contemplation of the discovery that if a black 
ebonite rod be rubbed with the skin of a eat, it will 
acquire the power to pick up small pieces of paper, 
and to exhibit a blue glow, visible only in the dark, 
these powers being hindered by the presence of water. 
What a suspicious set of phenomena! For black rods, 
eats and witches have been associated from time im- 
memorial. The effect of the water would provide the 
cynic with much wherewith to whet his sareasm when 
he recalled the oft reiterated appeal to that mythical 
triumvirate, earth, fire and water. And then, the 
blue light visible only in the dark adds no great 
prestige to the phenomena. Nor is such encourage- 
ment to be expected from the possible value of the 
phenomena. For it is perfectly evident that if one 
should kill all the eats in the world and rub all the 
black rods in the world with the skins of all the eats 
the most that one could hope to do would be to pick 
up a few collar studs. It was in such a setting of 
the almost immediate past that Faraday commenced 
his work. He did not have the encouragement which 
we should have to-day from the fact that the history 
of the past suggests the probability of success in 
undertaking the investigation in some unexplored 
field. To one who contemplates the position of elec- 
tricity in the economy of our life to-day, it seems a 
most extraordinary thing that these vast powers could 
have lain hidden for the whole history of civilization 
when all the time there existed on this same earth the 


wherewithal to make a dynamo. 
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Michael Faraday was born at Newington Surrey, 
England, on the 22nd of September, 1791. His father 
was a blacksmith and from such history of him as js 
recorded we learn that he was a hard working, deeply 
religious man and a firm adherent to that particular 
sect of non-conformity to the Episcopal church known 
as the Sandemanians. Europe was in the throes of 
Napoleonic war, food was searce, and Faraday him- 
self records that his bread allowance was limited to 
one loaf per week. The family moved to London 
when Faraday was five years of age. Little is known 
of his schooling, but at the age of thirteen we find 
him engaged as errand boy to a book seller. At this 
period, newspapers were only for the wealthy, and 
even then they were hired and not bought. It was 
Faraday’s duty to convey them from one place to 
another. In the following year his master, Mr. 
Riebeau, took him as an apprentice to the trade of 
bookbinding which he earried on in addition to his 
profession of book selling. The opportunity thus pro- 
vided for the young Faraday to come into contact 
with books seems to have been the first means of 
firing his interest in science. The “Encyclopaedia 
Britannica” provided him with his first notions on 
the subject of electricity and a book, “Conversations 
of Chemistry,” by a Mrs. Marecet, gave him his first 
introduction into chemistry. Writing later concern- 
ing his mental attitude at this time, Faraday says: 


Do not suppose that I was a very deep thinker, or 
was marked as a precocious person. I was a very lively 
imaginative person, and could believe in the ‘‘ Arabian 
Nights’’ as easily as in the Encyclopaedia. But facts 
were important to me, and saved me. I could trust a 
fact, and always cross-examined an assertion. So when 
I questioned Mrs. Marcet’s book by such little experi- 
ments as I could find means to perform, and found it 
true to the facts as I could understand them, I felt 
that I had got hold of an anchor in chemical knowledge, 
and clung fast to it, Thence my deep veneration for 
Mrs. Marcet—first as one who had conferred great per- 
sonal good and pleasures on me; and then as one able 
to convey the truth and principle of those boundless 
fields of knowledge which concern natural things, to the 


young, untaught, and inquiring mind. 


In connection with his activities as a bookbinder’s 
apprentice, young Faraday came into contact with 
many interesting and prominent people and through 
the kindness of one of them, a Mr. Nance, who was 4 
member of the Royal Institution, he was provided 
with the opportunity of hearing four of Sir Humphry 
Davy’s lectures. This was in 1812, when he was 
twenty-one years of age. In the meantime his enthu- 
siasm for science had grown, and he seems to have 
been determined by hook or by crook to become 4 
philosopher, the term which, by the way, he always 
liked to apply to a student of physics. The word 
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physicist was particularly distasteful to him. Hav- 
ing made careful notes of the four lectures, he sent 
them to Sir Humphry with a letter asking for some 
kind of employment of a scientific nature, however 
humble it might be. We learn that Davy seems to 
have been frankly puzzled by the unusual request. 
“What am I to do?” he asked one of the managers 
of the institution. “Do,” the other retorted, “Put 
him to wash bottles; if he is good for anything he 
will do it directly, if he refuses he is good for noth- 
ing.” Davy seems to have adopted a kindly and sym- 
pathetie attitude toward the young enthusiast. He 
failed not to point out to him that the life of a 
philosopher was likely to be no bed of roses, and 
that he would do well to weigh the advantages in the 
regular and definite nature of his occupation as a 
bookbinder, of which he was now a master, as against 
the uncertain livelihood which he might expect as a 
devotee of science. However, the young philosopher 
was not to be dissuaded, and a few months later when 
a situation became vacant at the Royal Institution it 
was offered to Faraday and was immediately accepted. 
The minute of the meeting of the board at which the 
appointment was confirmed is as follows: 


Sir Humphry Davy has the honor to inform the man- 
agers that he has found a person who is desirous of 
occupying the situation lately filled by William Payne. 
His name is Michael Faraday. He is a youth of twenty- 
two years of age. As far as Sir H. Davy has been able 
to observe or ascertain he appears well fitted for the 
situation. His habits seem good; his disposition active 
and cheerful; and his manner intelligent. (March, 1813.) 


And so at the age of twenty-two, and at a weekly 
wage of 25 shillings, Faraday began that career whose 
fruits were a revolution in civilization greater than 
has ever been made by any king, conqueror or empire. 
It is not without interest to contemplate the state of 
mind of the great investigator at this early period in 
his career. He seems to have pondered upon many 
things, and to have formed concerning them opinions 
which are very surprising for their maturity when 
one meditates upon the limited opportunities for com- 
ing into contact with a world, which he must have 
had at this time. An apparently little known com- 
ment of his upon the art of scientific lecturing, writ- 
ten in the form of a letter, at the early age of twenty- 
one, might well serve as a guidance to many of us 
to-day. I wish I could read the whole letter to you, 
but I must eontent myself with a few extracts. After 
commencing with a statement of how he came to put 
down his thoughts upon the subject he goes on to 
dilate upon the matter of arriving at a lecture late 
which he considered “an impropriety of no small mag- 
nitude and indeed bordering on an insult to the lec- 
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turer.” He goes on to discuss the ventilation of the 
lecture-room. He writes: 


There is another circumstance to be considered with 
respect to a lecture-room of as much importance almost 
as light itself, and that is ventilation. How often I have 
felt oppressive in the highest degree when surrounded 
by a number of others and confined in one portion of 
air! How have I wished the lecture finished, the lights 
extinguished, and myself away, merely to obtain a fresh 
supply of that element! The want of it caused the want 
of attention, of pleasure, and even of comfort, which 
were not to be regained without its previous admission. 
Attention to this is more particularly necessary in a lee- 
ture-room intended for night delivery, as the lights 
burning add considerably to the oppression produced on 
the body. 


Then later we read: 


The fitness of subjects, however, is connected in an in- 
separable manner with the kind of audience that is te be 
present, since excellent lectures in themselves would ap- 
pear absurd if delivered before an audience that did not 
understand them. Anatomy would not do for the gen- 
erality of audiences as the Royal Institution, neither 
would metaphysics engage the attention of a company 
of schoolboys. Let the subject fit the audience, or other- 
wise success may be despaired of. 


Even at this early age he had evidently sensed out 
several well-known groups of people among whom 
were to be found the superficially learned, when he 
writes, “A lecturer may consider his audience as being 
polite or vulgar (terms I wish you to understand 
according to Shuffleton’s new dictionary), learned 
or unlearned (with respect to the subject), listeners 
or gazers.” And when at the end of the paragraph 
he writes, “Lastly, listeners expect reason and sense, 
whilst gazers only require a succession of words.” 

An example of his rather caustic wit is found when 
he remarks: 


With respect to the action of the lecturer it is requisite 
that he should have some, though it does not here bear 
the importance that it does in other branches of oratory; 
for though I know of no species of delivery (divinity 
excepted) that requires less motion, yet I would by no 
means have a lecturer glued to the table or screwed on 
the floor. He must by all means appear as a body dis- 
tinct and separate from the things around him, and must 
have some motion apart from that which they possess. 


Nevertheless, he has little sympathy with theatrieal- 
ism, as when he writes, 


Let your experiments apply to the subject you eluci- 
date, do not introduce those which are not to the point. 
Though this last part of my letter may appear superfiu- 
ous, seeing that the principle is so evident to every 
capacity, yet I assure you, dear Abbot, I have seen it 
broken through in the most violent manner—a mere ale- 
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house trick has more than once been introduced in a 
lecture, delivered not far from Pall Mall, as an elucida- 
tion of the laws of motion. 


During the period of his apprenticeship we find 
him already engaged upon scientific experiments. 
The language in which he writes of them shows an 
interesting mixture of humility and confidence. In 
the case of a young man feeling his wings in the 
fields of science we frequently find either a superficial 
arrogance or a timidity of judgment which seems to 
call for the comfort of approval of some older head 
to give it confidence. In Faraday, at this time, we 
find the most perfect equanimity of judgment com- 
bined with a boyish enthusiasm of irresistible fresh- 
ness. To most people natural philosophy is a mys- 
terious sort of thing which is accommodated in a 
special part of the brain kept clean for study and 
unhampered by the phenomena of every-day life. 
But to young Faraday, the phenomena of science are 
just like everything else. He describes his discoveries 
as one would tell the story of a human episode. The 
byways of knowledge are to him like the lanes through 
a beautiful wood. There is to him a real beauty in 
the things which he sees, and to seek a utilitarian 
purpose, at least in the line of his own benefit, is as 
far out of mind as it is for one who walks through 
a beautiful forest and enjoys the scent of the trees 
and beauty of the flowers to seek a reason to cut the 
trees for lumber or pluck the herbs for the market. 
Writing to his friend Abbot, he says, “I have lately 
been thinking a few simple galvanic experiments.” 
He describes his purchase of materials and goes on 
to deseribe the conception of a voltaic pile: 


The first I completed contained the immense number 
of seven pairs of plates!!! And of the immense size of 
halfpence each!!!! I, Sir, I my own self, cut out seven 
dises of the size of halfpennies each. I, Sir, covered 
them with seven halfpence, and I interposed between 
seven, or rather six, pieces of paper soaked in a solution 
of muriate of soda! But laugh no longer, dear Abbot; 
rather wonder at the effects this trivial power produced. 
It was sufficient to produce the decomposition of sul- 
phate of magnesia—an effect which extremely surprised 
me; for I did not, could not, have any idea that the 
agent was competent to the purpose. A thought here 
struck me, I will tell you. I made the communication 
between the top and bottom of the pile and the solu- 
tion with copper wire. Do you conceive that it was 
the copper that decomposed the earthy sulphate—that 
part, I mean, immersed in the solution? That a galvanic 
effect took place I am sure; for both wires became 
covered in a short time with bubbles of some gas, and 
a continued stream of very minute bubbles appearing 
like small particles ran through the solution from the 
negative wire. My proof that the sulphate was decom- 
posed was, that in about two hours, the clear solution 
became turbid; magnesia was suspended in it. 
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And so he goes on still with his enthusiasm to de. 
seribe several other experiments of similar character, 
Then mixed up with his thoughts on philosophy, we 
find, at this time, a mature consideration of other 
things. Writing his friend Abbot, he exlaims: 


What a singular compound is man! what strange con- 
tradictory ingredients enter into his composition, and 
how completely each one predominates for a time, ac- 
cording as it is favoured by a tone of the mind and 
senses, and other exciting circumstances! At one time 
grave, circumspect, and cautious; at another, silly, 
headstrong, and careless ;—now conscious of his dignity, 
he considers himself a lord of creation, yet in a few 
hours will conduct himself in a way that places him 
beneath the level of beasts; at times free, frivolous, and 
open, his tongue is an unobstructed conveyer of his 
thoughts—thoughts which, on after-consideration, make 
him ashamed of his former behaviour; indeed, the nu- 
merous paradoxes, anomalies, and contradictions in man 
exceed in number all that can be found in nature else- 
where, and separate and distinguish him, if nothing else 
did, from every other created object, organized or not. 


Almost immediately after Faraday’s appointment 
to the Royal Institution, Sir Humphry Davy planned 
an extensive European trip for the purpose of con- 
ferring with the learned scientific men of the conti- 
nent. He took Faraday with him in the capacity of 
a sort of combination of valet and scientific assistant, 
in which complex situation he was not at all times 
as happy as he might have been. Writing his friend 
he remarks: 


I am quite ashamed of dwelling so often on my own 
affairs, but as I know you wish it, I shall briefly inform 
you of my situation. I do not mean to employ much 
of this sheet of paper on the subject, but refer you to 
the before mentioned long letter for clear information. 
It happened, a few days ago before we left England, 
that Sir H’s valet declined going with him, and in the 
short space of time allowed by circumstances another 
could not be got. Sir H told me he was very sorry, but 
that, if I would do such things as were absolutely neces- 
sary for him until he got to Paris, he should there get 
another. I murmured, but agreed. At Paris he could 
not get one. No Englishmen were there, and no French- 
men fit for the place could talk English to me. 
he could not get one; at Montpellier he could not get 
one nor at Genoa, nor at Florence, nor at Rome, nor it 
all Italy; and I believe at last he did not wish to get 
one: and we are just the same now as we were when we 


left England. This, of course, throws things into my 


duty which it was not agreement, and is not my wish, 
to perform, but which are, if I remain with Sir H, uw 
avoidable. These, it is true, are very few; for having 
been accustomed in early years to do for himself, he 
continues to do so at present and he leaves very little 
for a valet to perform; and as he knows that it is n0 
pleasing to me, and that I do not consider myself 
obliged to do them, he is always as careful as, possible 
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to keep those things from me which he knows would be 
disagreeable. But Lady Davy is of another humor. She 
likes to show her authority, and at first I found her 
extremely earnest in mortifying me. This occasioned 
quarrels between us, at each of which I gained ground, 
and she lost it; for the frequency made me care nothing 
about them, and weakened her authority, and after each 
she behaved in a milder manner. Sir H has also taken 
care to get servants of the country, ycleped lacquais de 
place, to do everything she can want, and now I am some- 
what comfortable; indeed, at this moment I am perfectly 
at liberty, for Sir H has gone to Naples to search for a 
house or lodging to which we may follow him, and I 
have nothing to do but see Rome, write my journal and 
learn Italian. 


His description of the various incidents of the 
journey are rich with interest and detail, and betray 
that sense of humor which must have served him in 
good stead on many an occasion in the uphill path 
of his earlier years. He describes his arrival in 
France: 


I was in hope of going on shore, but understood that 
no one could leave the ship until the arrival of an officer 
to examine us. Late in the afternoon the mighty men of 
office came, attended by several understrappers and a 
barge full of Frenchmen, apparently beggars and por- 
ters. A formal examination then ensued. One of the 
officers came to me, taking my hat off, he first searched 
it, and then laid it on the deck; he then felt my pockets, 
my breast, my sides, my clothes, and lastly desired to 
look into my shoes; after which I was permitted to pass. 
A similar ceremony was performed on all the strangers; 
and though I felt surprised at such a singular reception, 
I could hardly help laughing at the ridiculous nature of 
their precautions. 


Then later he goes on to say: 


The various parts of the carriage, the boxes, packages, 
etc., being placed on deck, word was given and imme- 
diately the crew of Frenchmen poured on them, and 
conveyed them in every direction, and by the most awk- 
ward and irregular means, into the barge alongside, and 


this with such an appearance of hurry and bustle, such | 


an air of business and importance, and yet so ineffec- 
tually, that sometimes nine or ten men would be around 
a thing of a hundred pounds’ weight, each most im- 
portantly employed; and yet the thing would remain 
immovable until the crew were urged by their officer or 
pushed by the cabin boy. 


On November the second he writes, “The streets of 
Paris are paved with equality—that is to say, no 
difference is made in them between men and beasts, 
and no part of the street is appropriated to either; 
add to this that the stones of which the pavement 
consists are very small and sharp to the foot, and I 
think much more need not be said in praise of it”— 
and so on. On the ninth he describes his difficulties 
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concerning passports. On the 13th, he visits the 
church and ends with the remark, “A theatrical air 
spread through the whole, and I found it impossible 
to attach a serious or important feeling to what was 
going on.” On the 23rd he starts off “MM. Ampére, 
Clement, and Desormes came this morning to show 
Sir H. Davy a new substance, discovered about two 
years ago, by M. Courtois, saltpetre manufacturer.” 
Then he goes on to speak of the properties of this 
new substance, iodine. On the 24th, he dilates upon 
the domestic economy of the English as compared 
with the French houses and ends with the remark, 
“French apartments are magnificent, English apart- 
ments are comfortable; French apartments are highly 
ornamented, English apartments are clean; French 
apartments are to be seen, English apartments en- 
joyed; and the style of each kind best suits the people 
of the respective countries.” And so, describing 
everything in detail, he goes on to talk of philosophy, 
travel, art, polities and everything that comes under 
his enthusiastic vision. 

On his return to the Royal Institution, Faraday 
took up his duties as Davy’s assistant. Davy was 
at the height of his activity,.and his researches at 
this period included those on fire damp in coal mines 
which resulted in the invention of the celebrated Davy 
safety lamp. With the limited facilities at the dis- 
posal of the investigator at this time, the labor of 
carrying out experiments was enormous and most of 
the burden must have fallen upon Faraday. In addi- 
tion he was soon called upon to act as assistant for 
the various lectures at the Institution, and his duties 
involved a preparation of lecturing experiments. He 
was evidently exceptionally skilful in this eapacity 
for we read that “He who has the good fortune to 
have Faraday for his assistant is lecturing on velvet.” 
At the same time he labored to extend his own know]l- 
edge in all directions, through his own reading, 
through attendance at the lectures and through con- 
tact with Davy and the men of learning who visited 
his laboratory. But it was through his own experi- 
ments that he seems to have learned most. He had, 
in an outstanding degree, that characteristic so fre- 
quently found in the born experimenter, the desire to 
repeat experiments which have been done before, as a 
preliminary to proceeding to extend them further. It 
is said that he never felt satisfied that he had obtained 
all that could be obtained from a recorded observation 
unless he himself had repeated it; and that it seems 
that he would hardly trust himself to reason from 
an experiment unless he himself had performed it 
with his own hands. When in 1821 he wrote an 
account of all that was then known of electro-mag- 
netism, he was not satisfied with the mere quotation 
of the experimental results obtained by others, but 
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repeated with his own hands the great majority of 
experiments upon which the subject rested at that 
time. As his knowledge and experience grew, he 
found time to carry out original work on his own 
account, and his first paper, “An Analysis of Natu- 
rally Occurring Caustic Lime,” appeared in the Quar- 
terly Journal of Science in 1816, when he was about 
twenty-five years old. He speaks of having published 


this paper “With my fear greater than my confidence 


and both far greater than my knowledge; at a time 
also when I had no thought of ever writing an origi- 
nal paper on science.” The paper was well received 
and was followed by others on chemical subjects. 
Two years later he wrote a paper on sounding flames 
in which he demonstrated an error in the theory of 
the great Professor De la Rive. 

In the year 1820, Oersted discovered that a wire 
carrying a current possessed the power to influence 
the magnet in a curious way. The discovery appears 
to have been more or less of an accident, and the na- 
ture of the force between the wire and current was 
quite a mystery, since the force did not act in a line 
joining the wire to the magnet. Following upon this 
discovery Ampére had shown, in the most brilliant 
way, that, as regards its power to produce a magnetic 
field, a wire carrying a current was the equivalent of 
a magnetic shell whose boundary was the current, and 
he traced out in great detail the system of forces 
between the current elements which would be the 
equivalent of the forces between the circuits carry- 
ing the currents. In Maxwell’s eulogy of this mas- 
terly achievement of Ampére he writes: 


The experimental investigation by which. Ampére es- 
tablished the laws of the mechanical action between elec- 
tric currents is one of the most brilliant achievements in 
science. The whole, theory and experiment, seems as if 
it had leaped, full grown and full armed, from the brain 
of the ‘‘ Newton of electricity.’’ It is perfect in form, 
and unassailable in accuracy, and it is summed up in a 
formula from which all the phenomena may be deduced, 
and which must always remain the cardinal formula of 
electro-dynamics. 


I can not here resist continuing Maxwell’s state- 
ment a little further, in his comparisons of the meth- 
ods of attack of Ampére and Faraday. He writes: 


The method of Ampére, however, though cast into an 
inductive form, does not allow us to trace the forma- 
tion of the ideas which guided it. We can scarcely be- 
lieve that Ampére really discovered the law of action by 
means of the experiments which he describes. We are 
led to suspect, what, indeed, he tells us himself, that he 
discovered the law by some process which he has not 
shown us, and that when he had afterwards built up a 
perfect demonstration he removed all traces of the scaf- 
folding. by which he had raised it. Faraday, on the 
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other hand, shows us his unsuccessful as well as his 
successful experiments, and his crude ideas as well as his 
developed ones, and the reader, however inferior to him 
in inductive power, feels sympathy even more than ad. 
miration, and is tempted to believe that, if he had the 
opportunity, he too would be a discoverer. Every stu- 
dent should therefore read Ampére’s research as 4 
splendid example of scientific style in the statement of 
a discovery, but he should also study Faraday for the 
cultivation of a scientific spirit, by means of the action 
and reaction which will take place between the newly dis- 
covered facts as introduced to him by Faraday and the 
nascent ideas in his own mind. 

These discoveries were of overwhelming interest to 
Faraday. He collected and repeated all the experi- 
ments which had been performed bearing upon the 
effect and published his account of the progress of 
electro-magnetism in the Annals of Philosophy. The 
force between the current and the magnetic pole was 
like no force that had ever been discussed before. 
Instead of being in the line adjoining the pole to the 
current it was perpendicular to that line. Dr. Wollas- 
ton thought that he could convert the deflection of 
the needle by the current into a continuous rotation 
of needle around the current, and he also hoped to 
devise means by which the current could be made to 
rotate around the magnet. With these objects in 
view he carried out tests in the presence of Sir 
Humphry Davy, at the Royal Institution, but with- 
out success. The difficulty in the case of the rotation 
of the magnet arises of course from the existence of 
the two poles. If one passes the current through a 
wire which goes through the center of the magnet in 
the direction perpendicular to the axis, there is as 
much tendency to rotate the North pole in one sense 
as there is to rotate the South pole in the opposite 
sense, and consequently no rotation takes place. On 
the other hand, if one places the magnet again with 
its axis perpendicular to the wire carrying the cur- 
rent, but at some distance from the current, one might 
suppose that the greater proximity of one pole to the 
wire would result in the tendency to turn that par- 
ticular pole in one direction overbalancing the ten- 
dency to turn the other pole in the opposite direction. 


However, the differences in the two forces on the | 


pole is just compensated as regards the rotational 
effect by the greater moment per unit of force when 
the force is applied at a greater distance from the 
axis of the rotation, and again no rotation takes 
place. By the adoption of an ingenious device by 
which the current is caused to divide into two channels 
in such a way that during the revolution of the 
magnet the current is transferred from the channel 
in front to the channel in the rear so that the middle 
of the magnet can pass through the current without 
stopping it, Faraday succeeded in realizing to his 
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great delight the extremely interesting achievement 
of causing a magnet to rotate about a current. He 
also succeeded in devising an apparatus by which a 
current was caused to rotate around the pole of the 
- magnet and in principle therefore the germ of the 
modern motor was conceived. 

In 1821 Faraday married, and was accorded per- 
mission to bring his young wife to live at the Royal 
Institution. The Royal Institution of Great Britain 
was founded by Count Rumford, in 1799. Its stated 
© purpose was “The promotion, diffusion, and extension 
of science and of useful knowledge.” In the early 
period of its history it was financially in rather low 
water, and there was probably a feeling to the effect 
that its activity should be devoted as far as possible 
to the discovery and development of phenomena which 
promised an early return for the benefit of mankind. 
In 1821, Faraday commenced a series of experiments 
to improve the quality of steel used in surgical instru- 
ments; and, in 1825, the Royal Society called upon 
his services in the matter of improving the manufac- 
§ ture of glass. Much labor was spent in this type of 
work until 1829 when in a dignified letter to the Royal 
Society he begs to go free to follow the light within 
him and to work out his own thought upon other sub- 
jects. Of these semi-commercial activities, the most 
notable was his invention of a certain type of heavy 
glass. It was not so much for the purpose for which 
; it was intended that it became famous, as in the fact 

that it later constituted the material in which he dis- 
; covered the rotation of the plane of polarized light 
» under the influence of a magnetic field. During this 
period Faraday acquired a fame such that his value 
was particularly recognized in the commercial field; 
and, presumably he would have had no difficulty in 
making himself a comparatively rich man had he 
been willing to sacrifice his time to such purposes. 
We learn that in the year 1830 he earned, by chemical 
analysis, an addition to his income of more than a 
= thousand pounds and in 1831 a still greater addition. 

| His friend, the great physicist, Professor John Tyn- 
dall, who was in a position to know the circumstances, 
estimates that by 1832 he had only to will it to raise 
his professional income to five thousand pounds. His 
decision to concentrate his efforts on pure science, 
however, resulted in his income falling from about a 
; thousand pounds in 1831 to a hundred and fifty-five 

pounds in 1832, from which it fell with slight oscilla- 
tions to ninety-two pounds in 1837 and to zero in 
1838. Between 1839 and 1845 Tyndall informs us 
| that, except in one instance, it never exceeded twenty- 
two pounds. However, during this period of his 
commercial activity, he managed to make worthy con- 
tributions to the field of pure science; and, in 1823 
he sueeeeded in liquefying chlorine. The phenomenon 
occurred while heating, at the suggestion of Sir 
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Humphry Davy, a certain solid hydrate of chlorine in 
a steel tube. The hydrate had been recently discov- 
ered, and the nature of its constitution was a question 
of interest at the time. The solid fused at blood-red 
heat and the tube became filled with a yellow gas. A 
certain Dr. Paris who happened to enter the labora- 
tory while Faraday was performing the experiment 
jokingly accused him of working with a tube con- 
taminated with oil. The next morning he received 
from Faraday a letter, “Dear Sir: The oil you noticed 
yesterday turned out to be liquid chlorine.” In sub- 
sequent years there seems to have been some jealousy 
on the part of Sir Humphry Davy in the matter of 
this particular experiment. It is true that Davy sug- 
gested heating the substance, but there is no great 
evidence to show that he expected the result which 
was obtained. That the oily liquid was chlorine was 
a matter figured out by Faraday for himself, however 
much it may have been in the mind of Davy as a 
possibility. Following this discovery Faraday suc- 
ceeded in liquefying several of the other so-called 
permanent gases and removed that distinction which 
had so far existed between gases and vapors, a dis- 
tinction founded upon the belief that the latter were 
the only ones which were capable of liquefaction. 
These experiments were not without danger, and we 
learn on one occasion that no less than thirteen pieces 
of glass found their way into Faraday’s eye, luckily 
without permanent injury. 

In 1823, Faraday was elected a fellow of the Royal 
Society. At that time Sir Humphry Davy was presi- 
dent, and it is a regrettable fact that he actively 
opposed Faraday’s election, presumably as a result 
of the matter concerning the credit for the liquefac- 
tion of chlorine. In 1825 Faraday was elected direc- 
tor of the laboratory. 
to promote the welfare of the members. He invited 
them to come to evening meetings in the laboratory, 
and it was from these evenings that the first Friday 
evening discourses of the Royal Institution had their 
origin. 

In 1832 the managers of the Royal Institution, still 
in financial difficulties, after mature consideration 
came to the conclusion that they could not recommend 
a reduction in Faraday’s stipend which, amounting as 
it did to one hundred pounds per annum with house, 
coals and candles, was already at what seemed to be 
an irreducible minimum. In the following year, how- 
ever, a Mr. Fuller founded at the institution the pro- 
fessorship of chemistry, which is known by his name, 
and the institution, which was fully alive to Faraday’s 
value, hastened to show its appreciation by electing 
him to the first Fullerian professorship for life, at 
the same time relieving him from the necessity of 


having to give any lectures unless he so desired. 
(To be concluded) 


His first act showed a desire 
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THE IMPERIAL AGRICULTURAL RESEARCH 
BUREAUS 

THE Journal of the Australian Council for Scien- 
tifie and Industrial Research gives a summary of the 
first annual report of the executive committee con- 
cerning the organization and objects of the eight new 
Imperial Agricultural Research Bureaus. Their func- 
tion as defined by the 1927 Imperial Agricultural Re- 
search Conference, which recommended their forma- 
tion, is to facilitate the collection and dissemination 
of scientific information among the agricultural re- 
search workers of the empire. 

The executive council itself is composed of nominees 
of the different governments of the empire, and it 
elects its own chairman and appoints its own officers. 
To that extent the organization of the bureaus is 
somewhat unique, in that in a technical sphere of 
work the administrative direction of activities for a 
common empire purpose is vested in a*body com- 
posed of nominees of the governments, and not in one 
of His Majesty’s governments acting on behalf of all 
governments. 

The eight bureaus, namely, those of soil science, 
animal nutrition, animal health, animal genetics, ani- 
mal parasitology, plant genetics (herbage plants), 
plant genetics (other than herbage plants) and fruit 
production have now been fully organized and are all 
actively functioning. Their location at existing re- 
search institutes has enabled them to operate eco- 
nomically and efficiently. The various institutes have 
placed accommodation at the disposal of the bureaus 
on generous terms, and have assisted in numerous 
other ways, but particularly by making their libraries 
freely available, and by allowing their officers to give 
advice and help on particular inquiries. Although the 
bureaus were established only recently, several of them 
were able, before the close of the year, to commence 
the distribution (at first in mimeographed form) of 
information in their particular branches of agricul- 
tural science. For instance, the Bureau of Animal 
Nutrition has issued a collection of reprints of special 
interest to investigators, and also a summary of re- 
search work on animal nutrition now in progress 
throughout the empire; the Bureau of Soil Science 
has issued a number of “technical communications,” 
particularly in regard to soil classification; and the 
Bureau of Animal Genetics is issuing a quarterly 
journal containing a number of articles which would 
ordinarily be quite inaccessible to research workers 
in the more distant parts of the empire. 

Another object of the bureaus is to facilitate ar- 
rangements for research workers granted “study 
leave” to undertake well-thought-out courses of fur- 
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ther study and investigation. All the directors of 
the bureaus would be glad to advise any investigators 
interested. Another function on which the executive 
council and the directors lay special stress is that of 
promoting in every way possible direct contacts be 
tween officers of the bureaus and research workers 
overseas. To further this end, an officer who has 
either received part of his early training or has served 
for some time in some portion of the empire overseas, 
has been selected in almost every case for the post 
of chief officer under the directors. The executive 
council hopes that research workers who contemplate 
visiting the United Kingdom in any year will inform 
the appropriate bureau of their intention. It also 
hopes that they will visit the bureau, where they will 
be assured of a hearty welcome. 


MINERAL VALUES IN ALASKA 


Aw effort to determine the mineral values of Alaska 
will be carried out this summer by the Department of 
the Interior. The recent Congress appropriated 
$250,000 “for continuation of the investigation of 
mineral and other resources of Alaska,” along the 
Alaska Railroad. This is in addition to the regular 
appropriation for work in Alaska. 

The appropriation was placed in the hands of Sec- 
retary Wilbur and the work has been organized 
through the U. S. Geological Survey. Though this 
special appropriation is not available until July 1, 
the Geological Survey, considering the short working 
season in Alaska, has arranged to make advances 
from its own funds that the work may be started 
early and a full season of results attained. 

Sixty thousand dollars has been allocated to Wil- 
low Creek, Fairbanks, Copper Mountain, Girdwood, 
Kantishna and Moose Pass districts, and a party will 
operate in each of these areas. Twenty-four thou- 
sand dollars have been allocated to the West Fork of 
Chulitna, Valdez Creek, Talkeetna Mountains and 
Yentna districts and the investigators will form four 
parties. To investigate, test and report on nol- By 
metallic minerals such as clay, limestone, marl, etc., 1 [i 
the railroad belt, and prepare a pamphlet on their 
economic value and possibilities of production $5,000 
has been set aside. It is estimated that the surface Be 
investigation of the Anthracite Ridge coal field wil 
cost $27,000, and that the core drilling in that field 
will cost $100,000. 

As the purpose of the investigation is to develop 
natural resources along the Alaska Railroad, it is im- 
portant that the results of the examinations shall be 
published as quickly as possible after the field work EM 
has been completed. To this end the Geological Su- B® 
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vey will prepare at Anchorage memoranda for pub- 
lication, setting forth the principal results of the in- 
dividual investigations within a few weeks after the 
field work of the parties has been completed. Com- 
plete statements of the field results of each project, 
based on a more thorough study on material collected 


7 and on the interpretation of many technical observa- 


tions will follow later, but will be issued at as early 
a date as is compatible with a thoroughly sound and 
accurate statement of the results. 

For the above purposes the Anthracite Ridge area 
has been temporarily withdrawn from classification. 
The other areas where the ten parties will operate 
will not be withdrawn or in any way reserved, and 
this intensive work to produce tonnage will be carried 
on in the most promising areas, both on the public 
lands and with the permission of the owners on claims 
which are already staked. No development work will 
be done, but the testing of samples and intensive geo- 
logical work will give the owners, prospectors and 
m prospective investors some guide as to the possibili- 

| ties of the property under study. 

The Geological Survey will maintain throughout 
the year a representative in Alaska, with headquar- 
ters at Anchorage, to work with prospectors and 
mining companies, and make available to them the 
material gathered by the surveys herein provided. 
me His salary and the expenses of his office will be 

me charged against the $250,000 appropriation men- 
tioned. He will also be a medium of coordination be- 
tween the railroad and the other agencies engaged in 
this program. The General Land Office will aid in 
making surveys of the areas investigated. 


THE FOREST SERVICE AND HIGHWAY 
COMMISSIONS 
Tue Forest Service of the Department of Agricul- 
ture, in instructions issued to its regional foresters, 
announces that hereafter there will be the fullest 


| cooperation with the Federal and State Highway 


Commissions in the interest of preservation of road- 
side beauty and other natural scenery. The instruc- 
tions read: 

A. All national forest lands within 200 feet of the 
center line of a Class A or Class B highway, or within 
100 feet of the center line of a Class C highway or road 
shall be administered with the major objective of conserv- 
ing and augmenting the scenic, inspirational, educational 
and recreational values of said lands and roads, and no 
form of occupancy or use of said lands or the products 


me thereof shall be allowed except with the prior approval 


of the regional forester or forester who, before granting 
such approval, shall require full assurance that proposed 
cccupancy or use is necessary, is appropriately safe- 
guarded, and will not result in a sacrifice of public 
values or services greater than the public values or ser- 
vices to be derived from such occupancy or use. 
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B. While the proposal to acquire all timbered lands 
contiguous to highways by granting national forest 
stumpage in exchange therefor is regarded by the For- 
est Service as impracticable, the acquisition of areas of 
privately owned forest land, within the boundaries of 
the national forests, for the purpose of conserving road- 
side beauty, will be accomplished as rapidly as such lands 
can be acquired through exchange with due regard to 
other requirements of public interest. 

C. The detailed and systematic planning of the man- 
agement and use of all national forest lands tributary to 
class 1, 2 and 3 roads, including not only the 400- or 
200-feet strips, but also such other additional lands as 
may affect the public value of a given road, will be re- 
garded as a definite and current administrative function 
of the Forest Service, to be carried to consummation as 
rapidly as the available personnel, funds and other ad- 
ministrative obligations will permit. National park ap- 
proach roads will be given initial consideration. Project 
plans will be personally considered by the regional for- 
ester and when approved by him will thereafter govern 
all occupancy and use of the lands involved. 

D. An effort to secure the approval of Congress to 
the employment of a limited technical personnel for the 
more intensive management and development of the 
scenic and recreational potentialities of the national for- 
ests, in which major attention would be given to the rela- 
tion of the highway and road system and its adaptation 
to the natural values involved. 


LECTURES IN PHYSICS AT THE UNIVER- 
SITY OF MICHIGAN 
THE department of physics, University of Michigan, 
announces the following special lectures for the sum- 
mer session of 1931: 


PROFESSOR ARNOLD SOMMERFELD, University of Munich. 


Electron Theory of Metals. (First half.) Introduc- 
tion to the Fermi-Dirac statistics. Richardson Effect. 
Problems of Conductivity. Thermoelectric and thermo- 
magnetic effects. Problems of specific heat. 


Selected Problems of Wave Mechanics. (Second half.) 
Photoelectric effect, especially with x-rays. Advanc- 
ing of the radiation maximum for different shells. 
Continuous x-ray spectrum. Diffraction of electron 
rays. 

PrRoFEssor W. University of Zurich. 
Problems of Nuclear Physics. (First half.) Appli- 
cation of the theory of potential thresholds to nuclear 
disintegration. Nott’s theory of impact of alpha 
particles on helium. Nuclear spin and band spectra. 
Hyperfine structure, especially of ionized lithium. 
The electric quadrupole moment of the nucleus. 
Application of Quantum Theory to Problems of Ther- 
mal Equilibrium. (Continuation of Electron Theory 
of Metals.) (Second half.) H theorem. Ferromag- 
netism. Conductivity of metals at low temperatures. 
Influence of space lattice forces upon thermoelectric 
effects. 
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Proressor H. A. KRAMERS, University of Utrecht. 


Quantum Mechanics and Classical Models. 
half.) Vector models for atoms and molecules. 
tation of polyatomic molecules. 


(First 
Ro- 


Proressor W. F. CoLsy, University of Michigan. 


Theory of Band Spectra. A development of the prob- 
lem of molecular spectra. This course will cover the 
recent work, both in classification and theory of radia- 
tion from molecules. 


PROFESSOR GEORGE E. UHLENBECK, University of Michi- 
gan. 
Application of the Theory of Probability in Physics. 
This course will contain a detailed treatment of the 
fluctuation-phenomena, of the theory of Brownian 
motion, and of their recent applications. 


Proressor J. R. OPPENHEIMER, California Institute of 


Technology. 
General Quantum Theory of Transitions. (First 
half.) Methods for investigation of elementary col- 


lisions. Interaction between radiation and matter. 


Proressor OTto Laporte, University of Michigan. 
Quantum Theory of Atomic Spectra. A study of the 
structure of atomic spectra from the theoretical view- 
point. Interaction of electrons within the atom. Laws 
governing term separations. Hyperfine structure. 


THE BOTANICAL SOCIETY OF AMERICA 


THE Botanical Society of America will this year 
hold two summer meetings: it will participate in the 
summer meeting of the American Association for the 
Advancement of Science at Pasadena, California, and 
it will hold an eastern meeting at Pennsylvania State 
College, State College, Pennsylvania. 

The Pasadena meeting will be held from June 16 to 
20. Regular sessions will be held in the mornings 
beginning on Tuesday, June 16. Excursions to places 
of special interest will be made in the afternoons. 

Botanists will find the Pasadena region full of 
interest; the parks and gardens abound with tropical 
and subtropical exoties; the mountains, desert and sea 
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are easily accessible and exhibit an unusually diversj- 
fied native flora. _ 

In addition to the afternoon excursions arranged by 
the association, the Botanical Society will conduct a 
week-end (June 19-21) field-trip to places of special 
botanical interest, if enough botanists wish to go. 

Those planning to participate in the meetings must 
forward the title and a short abstract of their papers 
so as to reach the chairman of the program committee 
not later than May 4. A request for a lantern, if 
desired, should also be made at that time. 

The chairman of the program committee is Dr, 
L. R. Abrams, Stanford University, California. 

The eastern meeting will be held from Tuesday, 
June 16, to Friday, June 19. On the evening of the 
sixteenth there will be a general gathering, followed 
by an address and an informal reception. The next 
three days will be devoted to an inspection of the ex- 
perimental work in botany conducted at the College 
Experiment Station, to field trips, to round table dis- 
cussions on various topies, and to demonstrations of 
scientific material by members of the society. On 
Thursday there is planned an all-day trip to Bear 
Meadows and the Alan Seeger Monument. The coun- 
try around the college is diversified botanically and 
these trips should be of particular interest. 

The meeting will be informal in character through- 
out and no scientifie papers will be presented. Mem- 
bers remaining over for Saturday or the week-end 
will have opportunity for additional field trips, the 
privileges of the Country Club, or of cabins in the 
mountains, with a choice of golf, trout fishing and 
other diversions. 

State College may be conveniently reached by rail, 
but is most readily accessible by motor ear over good 
roads from all directions. 

Suggestions as to topies for discussion and requests 
for space and apparatus for demonstrations should be 
sent to the chairman of the local committee, Professor 
Frank D. Kern. | 


SCIENTIFIC NOTES AND NEWS 


Art the annual meeting of the National Academy of 
Sciences, in Washington, D. C., an evening lecture 
will be given on April 27 by Professor James H. 
Breasted, of the University of Chicago. The subject 
is “The Rise of Man and the Dawn of Research.” 


Tue John Seott Prize of the City of Philadelphia, 
consisting of a bronze medal and $1,000, has been 
awarded to Orville S. Peters, Chevy Chase, Maryland, 
for his invention of the electric telemeter. Dr. 
Peters was from 1910 to 1918 assistant physicist at 
the Bureau of Standards. 


TueE doctorate of science will be conferred by the 


Georgia School of Technulogy on Mr. Harry F. Gug- 
genheim “in recognition of his high standing in the 
scientific engineering and aeronautical fields.” The 
oceasion of the conferring of the degree will be the 
formal dedication at commencement on June 6 of the 
Daniel Guggenheim School of Aeronautics. 


PRESIDENT Masaryk, of Czechoslovakia, has ¢on- 
ferred the Order of the White Lion, Fourth Class, 02 
Dr. Frederick G. Novy, professor of bacteriology and 
chairman of the executive committee of the Medical 
School of the University of Michigan. 


Tue French Government has named Jerome Alex- 
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ander, consulting chemist of New York City, Officier 
de l’instruction publique. 


We learn from Nature that the prize for 1930 for 
an improvement in the science or practice of naviga- 
tion offered by the Royal Society of Arts, under the 
terms of the Thomas Gray Memorial Trust, has been 
awarded to Messrs. Charles A. Stevenson and David 
Alan Stevenson, of Edinburgh, for their invention of 
the talking beacon installed at Cumbrae Lighthouse. 


Museum News states that Mr. R. Lawford Knaggs 
has been awarded the honorary medal of the Royal 
College of Physicians, London, in appreciation of his 
services to the museum of the college. 


At the annual meeting of the American Associa- 
tion of Pathologists and Bacteriologists held in Cleve- 
land, on April 2, the following new officers were 
elected: Ward J. MacNeal, president; E. T. Bell, 
vice-president; F'. B. Mallory, treasurer; Howard T. 
Karsner, secretary; O. T. Avery, incoming member 
of council, 


At the meeting of the Royal College of Physicians 
of London held on March 30, Lord Dawson of Penn 
was elected president, in succession to Sir John Rose 
Bradford, Bt. 


Dr. C. W. HunGERForD, professor of plant pathol- 
ogy, assistant dean of the College of Agriculture and 
vice-director of the Agricultural Experiment Station 
of the University of Idaho, has been appointed dean 
of the Graduate School, effective on June 1. 


Industrial and Engineering Chemistry reports that 
Mr. W. F. Fulton has left the Palmer Gas Products 
Corporation, Shreveport, Louisiana, to become head of 
the chemical department of ‘the United Gas Public 
Service Company, Houston, Texas, where he is in 
charge of all laboratories of the system. 


Epwin C. Boupreavux, who has been acting chief of 
the New Orleans station, Food and Drug Administra- 
tion, for the past year, has been appointed chief of 
that station. Mr. Boudreaux has directed the work 
there since the death, in 1925, of A. L. Burns, former 
chief, 


THE Committee on Scientific Research of the Amer- 
ican Medical Association has made a grant-in-aid to 
Dr. H. E. Himwich, of the department of physiology, 
of Yale University, for aid in work on fat metabolism 
in diabetes. 

Dr. Joun M. T. Finyey, professor of clinical sur- 
gery at the Johns Hopkins University School of Medi- 


cine, has been appointed consultant to the committee 
on the costs of medical care. 


PRoFEssor Grorce Tiscuuer, of the University of 
Kiel, will serve as Speyer Professor at the Johns 


SCIENCE 443 


Hopkins University during 1931-32. He will be in 
residence in Baltimore from November 1 to January 
31. For a short time before and after his stay in Bal- 
timore, Professor Tischler expects to be able to lec- 
ture in other institutions in this country. Any insti- 
tution wishing to hear Professor Tischler should 
communicate directly with him at Kiel, or with Dr. 
Dunean §. Johnson, the Johns Hopkins University, 
Baltimore, Maryland. 


Mr. GeorGe J. MiuuEr, since 1913 a member of the 
department of geography of the State Teachers Col- 
lege at Mankato, Minnesota, will give a course of lee- 
tures at the University of London during the spring 
of 1931. These lectures, which will treat primarily 
of geographic education in American schools and the 
geography of the United States, will be offered in 
three of the colleges of the university, the London 
Day Training College, Birkbeck College and the Lon- 
don School of Economies and Political Science. 


Amone the speakers at the formal dedication on 
April 20 of the School of Medicine and Hospital of 
Duke University were Dr. David Linn Edsall, dean of 
Harvard Medical School; Dr. Lewis Hill Weed, di- 
rector of the Johns Hopkins School of Medicine; Dr. 
William Henry Welch, of the Johns Hopkins; Dr. 
Watson S. Rankin, of Charlotte, director of the divi- 
sion of hospitals of the Duke endowment; Governor 
O. Max Gardner, of North Carolina, and Dr. Thur- 
man D. Kitchen, of Wake Forest College. 


PRESIDENT Kart T. Compton, of the Massachusetts 
Institute of Technology, will address the West Vir- 
ginia University Scientific Society on May 12. His 
subject will be “The Spirit of Inquiry.” On 
Wednesday, May 13, he will speak to the students at 
the convocation exercises upon “Engineering and In- 
dustry.” 


Proressor Oskar Bavupiscu, of the department of 
chemistry of Yale University, addressed the Physics 
Seminar at Purdue University on April 2 on “The 
Formation of Gamma Ferric Oxide and Its Magnetic 
Properties.” 

Proressor L. E. Dickson, of the University of 
Chicago, gave illustrated lectures on March 2 before 
the Western Society of Engineers and on April 4 be- 
fore the American Mathematical Society on “The First 
Complete Proof of a Waring Theorem on Fifth 
Powers.” 


Proressor R. D. CarmicHar., of the department 
of mathematics of the University of Illinois, ad- 
dressed the Sigma Xi Club of the University of Ala- 
bama on April 23. His subject was “Some Recent 
Advances in Mathematical Thinking.” 


Dr. Ropert Rosison, head of the department of 
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biochemistry of the Lister Institute, London, will de- 
liver a lecture on “The Chemistry of the Calcification 
of Bone” at the Hospital for Joint Diseases, New 
York, on May 7 at 8:30 P. M. This is the first 
lecture given under the auspices of a fund established 


_ in the memory of the late Dr. Walter M. Brickner. 


At the meeting of the Section of Diseases of Chil- 
dren of the Royal Society of Medicine, London, to be 
held on June 9, Professor A. Calmette, of Paris, will 
read a paper on the B.C.G. immunization of infants. 


On the evening of April 22 Dr. E. P. Wightman, 
of the Kodak Research Laboratories, Rochester, New 
York, addressed The Camera Club, New York, on the 
subject of “Photographic Development.” On the 
walls of The Camera Club was hung during the 
month of April a seventy-two print exhibition of pic- 
torial photographs by Dr. Wightman. 


On April 2 and 3 Dr. A. S. Pearse, professor of 
zoology, Duke University, lectured at the University 
of Michigan under the auspices of the department of 
zoology, on the following subjects: “Tropical Nature,” 
“Migration of Animals from Ocean to Land and 
Freshwater” and “The Parasites of Nigerian Ro- 
dents” and Dr. Robert Chambers, professor of biology 
at the Washington Square College, New York Uni- 
versity, lectured on April 7 and 8 on: “Micro-opera- 
tions on Living Cells, Plant and Animal,” “The Hy- 
drogen-Ion Concentration of Protoplasm,” and 
“Physical and Chemical Properties of Protoplasm.” 


Dr. R. A. Fisuer, chief statistician of the Rotham- 
sted Experimental Station, Harpenden, England, will 
be on the staff of the Department of Mathematies, at 
the University of Minnesota, during the second half 
of the summer session, from July, 27 to August 29. 
He will lecture on “The Theory of Estimation” and 
on “The Statistical Theory of Experimental Design.” 
Professor Griffith C. Evans, of the Rice Institute, will 
also be in residence at the University of Minnesota 
during the entire summer session. During the first 
term, from June 17 to July 25, he will lecture on 
“The Mathematical Theory of Economics.” In the 
second term he will present the “Potential Theory.” 
The courses of Professor Evans and Dr. Fisher are in 
addition to the usual summer offerings of the depart- 
ment of mathematics. 


In connection with the celebration in London of 
the Faraday centenary, planned by the Royal Insti- 
tution and the British Association of Electrical Engi- 
neers, the managers of the Royal Institution would be 
glad to hear of personal relics, apparatus and manu- 
seripts of Faraday, and those who possess any such 
objects and are willing to lend them for exhibition 
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are asked to communicate with the General Secretary, 
Royal Institution, 21, Albemarle-street, W.1. 


Tue Board of Trustees of Stanford University has 
received and accepted an offer from an unknown 
donor to contribute $2,500,000 toward the erection of 
a building for the Medical School on the condition 
that the university arrange to endow the same with 
not less than $1,250,000. The university must raise 
this sum on or before February 1, 1932. 


By the will of Colonel Henry W. Sackett, author- 
ity on libel law, who died December 9, 1929, Cornell 
University will receive over $500,000. Colonel 
Sackett graduated from Cornell and was a trustee of 
the university. The bulk of the bequest is to be util- 
ized for the protection and improvement of the land- 
scape beauty of the campus at Ithaca. Columbia 
University, where Colonel Sackett lectured, received 
a $12,000 fund to establish a senior scholarship for 
the School of Journalism. 


Dr. José Apert, professor of the department of 
pediatrics in the University of the Philippines College 
of Medicine, Manila, recently gave his private collec- 
tion of scientific books to the library of the Bureau 
of Science. This library is said to contain 125,000 
volumes, including 600 current medical periodicals 
and 16,000 medical books and pamphlets. — 


By the will of Dr. John E. Teeple, the chemical 
engineer, who died on March 23, bequests of $10,000 
to the Carnegie Institution of Washington, $10,000 
to the American Chemical Society, and $20,000 to 
Cornell University will be received after the death 


of Mrs. Teeple. 


Harvarp University, Boston, will receive $20,000 
by the will of Mrs. Frida Adler, widow of Dr. Isaac 
Adler, the money to be held in trust and the income 
used to “provide once in three years a prize for the 
best piece of original research produced within that 
period in the United States or Canada on any subject 
within the medical or allied sciences.” The awards 
are to be known as the Isaac Adler Prizes. 


Dr. GANESH Prasap, Hardine professor of higher 
mathematics in the University of Calcutta and presi- 
dent of the Calcutta Mathematical Society, has handed 
over to the society notes of the value of Rs. 1,400 for 
the creation of an endowment for the purpose of 
awarding a prize and gold medal in memory of his 
daughter. 


GrounD was broken on April 17 for the construc 
tion of the Whitney Wing of the American Museum 
of Natural History by President Henry Fairfield 
Osborn. This new addition to the museum buildings, 
which connects with the Roosevelt Memorial under 
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erection by the State of New York, will be devoted 
in its entirety to exhibition of oceanic birds and will 
include aviaries for living birds so that intensive 
study of their habits may be made, also laboratories 
and study rooms. The building is due to the gener- 
osity of the late Harry Payne Whitney, who donated 
$750,000 on the condition that the city contribute an 
equal amount. For eleven years Mr. Whitney main- 
tained an expedition among the South Sea Islands 
in search of all forms of oceanic and island birds, and 
during this work there have been secured many spe- 
cies new to science and a number which were hitherto 
thought to be extinct. This field work, which has been 
directed by Dr. L. C. Sanford and Dr. R. C. Murphy, 
has had as leaders in the field such well-known col- 
lectors as Rollo H. Beck, Jose G. Correia and Han- 
nibal Hamlin. At the present time Mr. William F. 
Coultas is at the Island of Kusaie, in the Japanese 
Mandate region, continuing the work. 


Museum News reports that the Royal Ontario Mu- 
seum, Toronto, has under construction a new wing 
which will provide over 134,000 square feet of floor 
space. This will more than double the present floor 
space for exhibits. The completed structure will re- 
semble the letter “H,” the new east wing being con- 
nected with the old by a cross bar. The east wing 
will house the four museums of geology, mineralogy, 
paleontology and zoology, besides furnishing space 
for offices, workrooms, storage, lecture rooms, and a 
tea room. The cross bar and the whole of the exist- 
ing building, which is to undergo extensive altera- 
tions, will be oceupied by the museum of archeology. 
To the south of the cross section, between the two 
wings, will be built a one-story garden court to house 
important monumental stone sculptures from China, 
which have not as yet been on exhibition owing to 
lack of space. Each of the five museums is readily 
accessible from the rotunda at the entrance of the 
new wing. The cost of the new building together 
with the proposed alterations to the present one will 
be in the neighborhood of $2,000,000, and will be 
borne by the Province of Ontario. 


THE National Geographic Society, Washington, 
D. C., has announced plans for an addition to the so- 
ciety’s headquarters at Sixteenth and M Streets. The 
new building will extend along a 135-foot frontage 
on Sixteenth Street. It will house the society’s scien- 
tifie collections, its library of current geography and 
rare collection of historic voyages and travels, also 
the world’s largest collection of geographic photo- 
graphs, and the editorial rooms of its official jour- 
nal The National Geographic Magazine. As de- 
signed by Arthur Heaton, architect, and approved by 
the United States Fine Arts Commission, the addi- 
ional structure will carry out the general scheme of 
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the older headquarters building in the Italian renais- 
sance style. The central motif will be a colonnade 
portal and ornamental pediment, with balancing 
wings of the building on each side. 


THE report of the Royal Scottish Museum, Edin- 
burgh, for the year 1930 states, according to the Lon- 
don Times, that the attendance of visitors continues 
to increase, the total for 1930 being 518,369, com- 
pared with 516,661 in the previous year. Lectures of 
an educational character on art and natural history 
for children of schools under the education authority 
were attended by 5,708 children in classes, and the 
museum is becoming more and more the resort, in 
their leisure hours, of children who have attended the 
lectures. It is no unusual sight to find little inde- 
pendent groups of children making notes or sketches 
of the exhibits in the museum. The collection of 
early scientific instruments gathered from all parts 
of the continent by the late Sir John R. Findlay is 
being exhibited in the Armour Hall of the museum. 
It must rank, the report remarks, as one of the finest 
collections of such objects, on account of the discrimi- 
nation and taste shown by the collector. 


An institute of physicochemical biology at Paris 
was inaugurated recently with fitting ceremonies, ac- 
cording to the Journal of the American Medical As- 
sociation. The institute is a three-story building 
adjacent to the Radium Institute. Its foundation is 
due to the generosity of Mr. Edmond de Rothschild, 
who contributed $2,000,000 to the project. The eree- 
tion of the building, together with its equipment, has 
cost $600,000. The institute has large laboratories, 


well lighted and provided with the most modern 


equipment. Under the directorship of Professors 
Jean Perrin, Georges Urbain, Pierre Girard and 
André Mayer, it will afford the best opportunities for 
research to physiologists, chemists and physicists en- 
gaged in the study of phenomena pertaining to life 
from the point of view of their particular science. 
Mr. Edmond de Rothschild, who was a friend of 
Claude Bernard, hopes in this manner to aid in the 
realization of the program of study that this eminent 
physiologist marked out for himself and his suc- 
cessors, namely, to discover the relationships between 
vital phenomena and physicochemical forces. 


THE Board of Trustees of the University of Illinois 
has adopted new requirements for entrance to the Col- 
lege of Medicine. Hereafter the students admitted 
must have gained an average of 3.5 in all pre-medical 
work. This means practically that the students se- 
lected will be from the upper third of their classes. 


A CORRESPONDENT writes: “There is much variation 
in the pronunciation of chemical words. One chemist 
says “&am’-ide,” “a’-qué-ois” and for ex- 
ample, and the next one to speak, unless he is very 
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polite, is likely to say “a-mide’,” “a’-qué-ois” and 
“mol’-é-ciile.” It would be good to have some authori- 
tative standards. Dictionaries differ. Teachers who 
have occasion to lecture both to student classes and to 
other audiences and chemists who are being called on 
to broadcast radio talks are feeling in particular the 
need for guidance. Accordingly an effort is being 
made by the Committee on Nomenclature, Spelling 
and Pronunciation of the American Chemical Society 
to determine usage fer a considerable number of 
chemical words and with the aid of men experienced 
in phoneties and other phases of dictionary work it 
is hoped that some standards can be set up. This 
effort will require wide cooperation. A questionnaire 
and a list of words with various pronunciations have 
been mailed to many chemists. Those who are inter- 
ested in this subject and would like to help in the 
work by checking the word list can obtain a copy by 
writing to the chairman of the committee, E. J. 
Crane, editor of Chemical Abstracts, Ohio State Uni- 
versity, Columbus, Ohio.” 


THE Journal of the American Medical Association 
reports that Senator Guglielmo Marconi, president of 
the Consiglio nazionale delle ricerche, has reported 
to the Italian prime minister the activities devel- 
oped during the year by the National Research Coun- 
ceil in connection with public health and the pro- 
gram of studies for 1931. The committee on medi- 
cine will continue its investigations on irradiated 
foods, on rheumatism and on ancylostomiasis. It 
will study, also, the epidemiology of typhoid. The 
committee on biology has undertaken an inquiry on 
alimentation, which it will extend on a large scale to 
various regions and social classes. It will continue 
also the inquiry on the chemical composition of the 
food products of Italy, which when completed will 
permit the compilation of tables showing such com- 
position, which to-day do not exist. On the basis of 
such tables it will then be possible to recommend 
“suitable rations for the various classes of the civil and 
military population. The council has called attention 
to the need of scholarships for research workers, in 
order that they may devote themselves to scientific re- 
search that affects the progress of the nation. 


THE sixth annual field course of the International 
Summer School of Geology and Natural Resources 
will go west through Canada and return east through 
the northern United States. The party, which will be 
led by Professors R. M. Field and Erling Dorf, will 
leave Princeton on July 27 and return about Septem- 
ber 2. Following the established policy of the school, 
each locality visited will be demonstrated by one or 
more local authorities. The principal places to be 
visited are as follows: Silurian section at Niagara 
Falls; Pleistocene at Toronto; Mines and Pre-Cam- 
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brian section at Cobalt; Economie geology, ming 
and smelter at Noranda; Minaki; general geology of 
Jasper Park; Pleistocene and Tertiary at Vancouver 
and Victoria; lumber and forestation at Seattle and 
Longview; general geology at Spokane; copper 
mines at Butte; general geology of the Yellowstone 
Park. The final week of the course will be spent in 
the Big Horn Basin region, when the party will have 
an excellent opportunity to study remarkably strik- 
ing examples of structural and stratigraphic geology. 
The men eligible for the course include: American 
university undergraduates who have had at least one 
course in college geology; American and foreign 
graduate students, and American and foreign in- 
structors or professors of geology, and professional 
geologists. Applications should be sent to Professor 
Richard M. Field, Princeton University. 


THE usual field course of the Louisiana State Uni- 
versity will be held at Grand Isle, Louisiana, at the 
foot of Barataria Bay from June 12 to August 12. 
The group is made up of students from the state and 
surrounding states and independent workers from 
other sections who are interested in the gulf fauna 
and flora. Small problems on research are under 
way on questions of economic importance to the 
state; and some results have been achieved with the 
cooperation of the State Conservation Commission. 
This summer there will be guest lecturers from other 
schools in the state. 


Arter a successful trip of about 2,000 miles 
into the interior from Shanghai, the Marshall Field 
Zoological Expedition to Southern China has arrived 
in the mountains above Mouping in the province of 
Szechwan and begun the collecting of rare animals 
for Field Museum of Natural History. This was 
learned on April 2 in a report, dispatched by courier, 
from Floyd T. Smith, leader of the expedition. 
Large parts of the journey on the Yangtse River 
and its tributaries were made in native hand-pro- 
pelled boats and other long stretches were made 
afoot. Mr. Smith, who is from Long Island, N. Y, 
is the only white man on the expedition. He is ac- 
companied by about forty native hunters and skin- 
ners. A whole fleet of the small paddled boats was 
necessary to carry his caravan up the Yangtse, Ya 
and Min Rivers. On the land sections cf the journey 
a long train of pack animals was employed to carry 
supplies. An immediate object of the expedition is 
to collect specimens of the rare goat-antelope called 
the takin, and one of these animals has already been 
obtained. Specimens of many other kinds of animals 
have also been collected. The expedition is to make 
a systematic survey of several years’ duration in 4 
number of provinces of southern China, some of 
which have never before been thoroughly explored. 
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DISCUSSION 


THE CENTRAL BODIES AGAIN 


Tue nature of the central bodies or “centrosomes” 
has previously been discussed in these columns* with 
reference to the question whether they have any 
existence in the living eell or are merely random 
granules or artificial products of cytological tech- 
nique. We will here report briefly the results of 
studies on the development of the insect egg (Dro- 
sophila) which, we believe, provide crucial evidence 
on the question. This object, unexpectedly enough, 
has been found to offer a spectacular demonstration 
of the phenomena on a large scale. The cogency of 
the evidence is due in part to the technical excellence 
of the preparations, but even more to the prodigious 
wealth of material which they display. Throughout 
the syncytial period of development (2,000 nuclei or 
more), all the nuclear divisions are almost exactly 
synchronous throughout the egg. At every step, ac- 
cordingly, all the division-figures (or nuclei) are very 
nearly at the same stage, so that they may be studied 
in great numbers, again and again, and in all posi- 
tions. The evidence thus offered leaves, we think, 
nothing to be desired in point of either quality or 
quantity. 

It is proper to state that the facts were originally 
worked out in full by the junior author, who sub- 
sequently submitted his extensive series of prepara- 
tions and photographs to the senior author for further 
examination. The latter has added only an inde- 
pendent judgment based on critical study of the mate- 
rial, together with the preparation of a large addi- 
tional series of photomicrographs in which all the 
essential facts are clearly to’ be seen. Those facts 
are, in brief, as follows: 

(1) In the metaphase there is at each pole a single, 
sharply defined central body surrounded by a single 
aster. In the late metaphase or early anaphase the 
central body at each pole becomes dumb-bell shaped 
and divides into two equal parts. Slightly sepa- 
rating, but remaining side by side, the members of 
each pair pass together during the anaphases to the 
corresponding pole; and here the pair may lie at any 
angle, from 90 to 0 degrees with respect to the mitotic 
axis, precisely as deseribed by a number of the earlier 
observers. From this point forward the two may 
easily be followed, without loss of their identity and 
always clearly separate, throughout the telophases up 


-to the end of the nuclear reconstruction. 


(2) During the foregoing stages the pair of central 
bodies at each pole is surrounded by a conspicuous 
aster which at every stage remains single, showing no 
trace of division or the formation of small daughter- 


See the issues of Scrence for June 27, 1930, and 
April 17, 1931, 


asters within the old one. In this respect mitosis in 
this egg differs from that of such forms as Chae- 
topterus, Cerebratulus or Thalassema and is more like 
that of Ascaris. 

(3) After the reconstruction both spindle and asters 
disappear, leaving the two central bodies at each pole 
lying near the nucleus, and still conspicuously sepa- 
rate. Pictures of this kind, to be seen by hundreds 
in good preparations at the right stage, exclude even 
the smallest possibility of confusion with random 
granules. A little later the central bodies lie very 
near, or directly upon, the nuclear membrane and now 
move more widely apart in various degrees. What- 
ever their final position (whether at opposite poles or 
less widely separated), each as the prophases ap- 
proach becomes surrounded by a small clear area and 
finally by a growing aster. 

(4) In later prophases the central bodies move 
somewhat away from the nucleus, the nuclear wall 
fades at the nearest points, and here the spindle- 
fibers are clearly seen growing from the centers into 
the nuclear cavity. Owing to the varying degrees of 
divergence of the centers at this time, the incipient 
spindle is often flexed more or less sharply at its 
middle point, thus offering interesting V-shaped fig- 
ures in the later prophases. In the end, however, the 
spindle straightens out completely and becomes per- 
feetly symmetrical, with a single central body at each 
pole. The history of these bodies from metaphase to 
metaphase is thus completed without the slightest 
breach of continuity at any point. 

(5) The foregoing cycle is displayed with unmis- 
takable clearness in the division of great numbers of 
cells; and every stage, without a gap, has repeatedly 
been photographed successfully, using the Zeiss 1.5 
oil immersion apochromatic and Wratten panchro- 
matic plates. 

(6) After formation of the cellular blastoderm, 
archenteron and mesoblast the mitoses continue to be 
precisely like those of the preceding syncytial cleav- 
age except that they are smaller and no longer 
synchronous. 

These findings, we believe, establish decisively the 
following conclusions: 

(a) In this object the central bodies are neither 
random granules, nor artificial products of coagula- 
tion of the astral rays, nor staining artifacts; and 
obviously they do not here serve as blepharoplasts. 
They are not products of the asters, but, on the con- 
trary, are themselves causally concerned in the for- 
mation of the asters. 

(b) In this object the central bodies are genetically 
continuous by division, without the smallest inter- 
ruption from one e¢ell-generation to another. In this 
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respect their history in the Drosophila embryo, up to 
a late period of development, is completely in ac- 
cordance with the classical view maintained by Van 
Beneden, Boveri, Flemming, Heidenhain, Meves and 
other early leaders of cytology. 

We are convinced that the phenomena in Dro- 
sophila are in no way exceptional in amphiastral 
mitosis save in respect to the clearness and profusion 
of the evidence; and we are confident that intensive 
and impartial study, using an adequate technique, will 
demonstrate essentially similar conditions in amphi- 
astral mitoses generally. 

The foregoing observations will later be set forth 
in full, with suitable figures, by the junior author. 

EpmunpD B. WILSON 
ALFRED F. HUETTNER 


A NEW POSTERIOR PITUITARY PREPA- 
RATION : 

During July and August, 1930, the following 
method was developed and tested. The resulting 
material proved to be so different in chemical and 
pharmacological properties, that a preliminary report 
was given at the chemistry section of the Cleveland 
A. A. A. S. meeting. 

Fresh beef posterior pituitary lobes are finely 
ground with a small quantity of sand and transferred 
to a flask containing about ten volumes of neutral 
high grade acetone. It is placed in the ice-box and 
occasionally shaken. New fresh portions of glands 
are added as obtained from slaughter house, keeping 
the same acetone ratio. 
tained to make a convenient batch (100 grams) the 
material is filtered and fresh acetone is added, shaken 
frequently and kept at ice-box temperature. Again 
it is filtered, washed with acetone and once more sus- 
pended in 10 volumes of acetone, shaken and cooled 
as before. The residue from this last acetone treat- 
ment is nearly white and dry. Three treatments 
(each at least 24 hours) with the best grade ether are 
now used, the procedure being the same as for ace- 
tone. Then three additional treatments with high 
grade petroleum ether. After the last petroleum 
ether extraction the material is spread out and the 
occluded solvent evaporated, then returned to the 
original flask and extracted with ten volumes of a 
mixture containing methyl alcohol, 70 per cent.; 
water, 25 per cent.; acetic acid, 5 per cent. This 
treatment is much like the preceding ones. The 
above process is repeated two times more. These 
three acid alcohol extracts contain the active material. 
They are evaporated in shallow dishes at low tem- 
perature with the aid of a fan. The residue is 
dissolved in a small volume of acid alcohol and pre- 
cipitated with acetone and ether. The solution and 


precipitation is repeated. It is further purified by | 


solution in water containing enough pyridin to dis- 
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solve the material and then precipitated with acetone 
and ether. The yield is very satisfactory. 

The use of acetic acid in the above 
medium is the least objectionable, though the other 
acids in low concentration are also very effective. |p 
place of methy! alcohol, ethyl or propyl can be used, 
Sixty per cent. acetone and acetic acid is also a very 
satisfactory solvent. 

The final product is not very soluble in distilled 
water, though moderately soluble in boiled distilled 
water. It has a rather sharp iso-electrie point at 
about pH 5. It easily dissolves in dilute acids or 
dilute alkalies. It is precipitated by copper and zine 
salts, by many of the acid protein precipitants and 
by salting out with ammonium chloride and othe 
salts. The biuret is pale violet. Trypsin, as well as 
strong acids, destroy the activity and hydrolyze the 
substance. It is unstable in weak alkali. It seems 
to be a polypeptide. It contains labile sulfur. It 
gives strong reaction on blood vessels and isolated 
uterus, but has no effect on frogs’ melanofores. 


C. G. MacArruur 
UNIVERSITY OF BUFFALO 


THE OCCURRENCE OF FILTERABLE FORMS 
OF BACTERIA IN NATURE 


For a number of years many bacteriologists have 
refused to follow the conventional view that the bac- 
teria are limited in their morphology to the typical 
cells with which we are familiar in the laboratory. 
Increasing evidence of pleomorphism and life cycles, 
which may include ultramicroseopie and filterable 
forms, has accumulated. Throughout the world the 
number of workers capitulating to the more “radical” 
school of bacteriologists has increased during recent 
years. In America, among others, have been such 
outstanding investigators as Drs. Mellon, Léhnis, 
Henrici, Rosenow, Hadley and Alice Evans, who 
have vigorously supported the newer view in one or 
more of its several aspects. 

To Hadley and his coworkers belongs the honor 
of having proved beyond reasonable doubt the ex- 
istence of filterable forms of several of the well-known 
bacteria. A careful reading of the work of Hadley, 
Delves and Klimek! should be sufficient to convince 
fair-minded skeptics. 

While knowledge of “filterable viruses” as the 
causes of certain diseases is old, our knowledge of 
such organisms has been limited to a few obligate 
parasites. That there exist free-living saprophyte 
of such a nature has been denied. Thus Barthel and 
Bengtsson,? in a work addressed specifically to this 
problein, found no evidence of filterable microorgat- 
isms in soil. From the work of Hadley and his ass0 


1J. Infect. Diseases, 48, 1-153, 1931. 
2 Meddelande No. 341, Centralanstalten fiérsdks, jord 
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ciates it would seem not only logical but inevitable 
that bacteria in all stages of their developmental 
eycles should be found in nature. It is of value to 
demonstrate this fact because of its many important 
implications, biological and practical. It is impor- 
tant, also, in order to remove the many significant 
observations of Hadley and previous investigators 
from the shallow objection of being artificially in- 
duced laboratory “involutions.” 

Following the methods of Hadley, and also with 
slight variations therefrom, we have demonstrated the 
presence of filterable microorganisms in soils, decom- 
posing manure, hay infusions, fresh human feces and 
milk. We have followed the transformation of some 
of the “g” types (Hadley) to the point where they 
would be recognized as “bacteria” in the usual sense. 
It should hardly be necessary to state that all filtrates 
have been controlled and tested for “sterility” by the 
conventional methods. Berkefeld v and n filters have 
been used with the same positive results. Growths 
obtained from the filtrates have been refiltered and 
the “g” types again developed. 

JAMES M. SHERMAN 
E. SArrorD 
CoRNELL UNIVERSITY 


POSITIVE GAS AND WATER PRESSURE IN 
OAKS 

EvipENCE of positive gas and water pressure in 
forest trees was observed by the writers during the 
late summer and early fall of 1930, in western North 
Carolina and northern Georgia hardwood forests. 

In connection with a growth study carried on by 
the Appalachian Forest Experiment Station, numer- 
ous forest trees were drilled with the increment borer. 
This tool consists of a hollow steel bit, turned like an 
auger into the bole of a tree (usually at breast 
height). The hollow bit will then extract a solid 
core of wood somewhat smaller in diameter than a 
pencil, extending from bark to pith. A sudden re- 
verse twist of the handle frees the core from solid 
wood at the inner end of the bit. Annual rings on 
the core can be counted for determining age or mea- 
suring growth along that particular radius. 

It was the writers’ observation that frequently after 
the bit had been inserted two inches or more, scarlet 
oaks (Quercus coccinea) would emit enough liquid to 
cause a dripping from the outer end of the borer. 
Often there was an accompanying hissing sound as 
though gas were eseaping, though not with any great 
pressure. 

One 14-inch apparently sound scarlet oak was 
encountered which had sap pressure enough to eject 
the 3-inch core with considerable force and follow it 
with a stream of liquid which was thrown 3 to 4 feet 
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- from the base of the tree. This liquid had the char- 


acteristic ill-smelling odor of scarlet oak sap. The 
occurrence seems more remarkable considering the 
very dry season preceding it. At that time, late 
summer, the rainfall deficiency for the calendar year 
was 12.73 inches related to a normal of 40.28 inches. 

The only two species in which inflammable gas was 
found were the chestnut oak (Quercus montana) and 
the white oak (Quercus alba). In some of these trees, 
which ranged from 8 to 16 inches, diameter breast 
high, the positive gas pressure was sufficient to blow 
the core out of the hollow bit with considerable force. 
The gas was frequently lighted and would shoot a 
blue flame, sometimes 14 to 24 feet long, extending 
horizontally near the source but gradually curving 
upward to its tip. The flame would burn steadily 
for thirty seconds or so, then gradually lose force 
and become smaller. It was usually snuffed out soon 
after lighting to preserve the temper of the borer. 
In all trees issuing inflammable gas the heartwood 
was unsound, apparently affected by a dry rot. 
Curiously enough failing pressure could occasionally 
be revived by turning the borer into the tree a little 
farther; sometimes the issuance of gas was stopped 
completely by turning it too far. Because of the fact 
that the flame was blue it suggested a gas similar tc’, 
if not, methane, which is known to be a product in 
the decomposition of cellulose. 

The writers have not observed positive gas or sap 
pressure in any other species or at any other season 
of the year than indicated above. Wood,' however, 
observed inflammable gas in white oak and red oak 
(Quercus borealis) in West Virginia during the fall 
of 1927. Such phenomena as have been observed 
may be of interest to investigators of the water and 


gas systems of trees. a oe 
C. R. 
APPALACHIAN ForEST EXPERIMENT STATION, ; 
ASHEVILLE, NorTH CAROLINA 


ANALYSES OF THE BLOOD OF IDIOTS 

In the issue of Science for March 20, page 316, 
there appears a note headed “Biochemistry in Relation 
to Intelligence.” In this note the writer, H. D. Pow- 
ers, claims to have found an abnormal amount of 
inorganic phosphate in the blood plasma of idiots. 
In results which we have obtained from analyses of 
blood samples taken from idiots of classified men- 
tality we have been unable to obtain such results. 
Inorganic phosphorus in blood plasma samples from 
twenty-five idiots has been found to be within the 
normal limits. Our results range from 3.1 mgs to 
5.0 mgs per 100 ce of blood, with an average of 4.0 


1L. M. Wood, ‘‘Gas from Trees,’’ Service Bulletin, 
U. S. Forest Service, Washington, D. C. December 1, 
1930. 
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mgs per 100 cc. The ages of the idiots range between 
eleven and forty-four. Obviously diet was carefully 
considered. Acid soluble phosphates, lecithin, per- 
centage hemoglobin, red cell count and cell volume 
have been found to be within the normal limits also. 
Our results indicate that there is some variation from 
the normal in the cholesterol content. 
Sipney 8. Neaus 
MEDICAL COLLEGE OF VIRGINIA, 
RICHMOND, VIRGINIA 


SCIENCE 


Vou. 73, No. 1895 


DRAWINGS FROM PHOTOGRAPHS 


To Professor Naylor’s method, given in Scrence of 
January 2, 1931, for making drawings from photo- 
graphs, we wish to add two suggestions which greatly 
increased the efficiency of this method’ for us: First, 
use grade A No. 2 Carbon Azo or other make of 
equal grade; and second, slightly overexpose and 
underdevelop the print which is to be inked in, 

G. E. MacGinitiz 

Hopkins MARINE STATION 


QUOTATIONS 


INDUSTRY AND SCIENTIFIC RESEARCH 
_ AurHOUGH many of the branches of organic chemi- 
cal industry have sprung from the discoveries, often 
fortuitous, made in scientific laboratories—as, for ex- 


ample, Perkin’s mauve, Griess’s azo dyes, Baeyer’s 


phthaleins and synthetic indigo, Knorr’s antipyrine, 
Ehrlich’s salvarsan, the nitrocellulose silk of Count 
Chardonnet, the viscose of Cross—the significance of 
such discoveries was frequently unrealized at the 
time either by scientific workers or industry. This 
alone should make us cautious in advocating any 
restriction of research. There are too many prob- 
lems in our national and industrial life urgently de- 
manding scientific solutions for such a policy to be 
either timely or wise. It is almost impossible to pre- 
dict just where the next important advance will be 
made, or, in reviewing!the results of a year’s investi- 
gations, to single out the one discovery by which pos- 
terity will mark the year. 

The influence of industry on scientific research is, 
however, fully as important as that of scientific re- 
search ’on industry. Even in the field of technique 
it is impossible to assess the contributions of either 
on a cash basis. The greater resources of the in- 
dustrial research laboratory and its improved and 
frequently more advanced technique are continually 
reacting on scientific laboratories. The range of re- 
action conditions open to the organic chemist has 
enormously expanded in the last decade, and processes 
can now be effected in extremely high vacuum or 
under pressures of several thousand atmospheres and 
at temperatures ranging from the neighborhood of 
absolute zero to those of the electric furnace; whilst 
the activators or catalysts available range from the 
new organic catalysts, bordering on biochemistry, 
over almost the whole field of inorganic chemistry. 

Nor is it only refinements of technique that are 
continually changing the conditions of scientific and 
industrial research. Almost every year sees fresh 
compounds, formerly curiosities and accessible only 
by tedious and costly laboratory processes, produced 
on the commercial seale at a price which allows their 


use in industry or in scientific laboratories as the raw 
material of further researches. The papers published 
in the journal of any chemical society reveal the way 
in which the scope of scientific research has been en- 
larged and influenced by industrial advances. The 
utilization of waste materials, the delicate balance be- 
tween by-product and main-product, the fall or rise 
in price of basic materials like sulphuric acid, methyl 
aleohol, glycerol, which alone may result in new 
routes for existing products—the war-time shortage 
of sulphuric acid, for example, led to the develop- 
ment of alternative processes for phenols and amines 
which have not been entirely replaced by the earlier 
methods—these are factors which continually empha- 
size the dynamic character of industrial research and 
frequently have far-reaching effects on scientific re- 
search. 

If, however, the increasing complexity of the field 
of organic chemistry makes restriction of research in- 
conceivable, the demands made on leadership are in- 
creasingly severe. It was never easier than to-day for 
research ability to be wasted in an attack on unprofit- 
able problems. Scientific progress has almost invari- 
ably come from the ideas and work of a talented few, 
and depends as much upon the quality and personality 
of the investigator as upon his technique. The most 
serious problem is the production of research leaders 
of the requisite imagination, foresight and enthusiasm 
to direct wisely the team work which modern indus- 
trial research demands. Any circumstance, whether of 
rates of pay, status, or insecurity of tenure which 
hinders the recruitment for industrial research of po- 
tential leaders of the requisite calibre is a national 
and not merely an industrial danger. There is little 
doubt that if the concentration of professional oppor- 
tunities within at most one or two firms, as in Ger- 
many, does affect adversely the pesition and pros- 
pects of chemists, industry will quickly suffer from the 
reaction. | 

The distinction between scientific and industrial re 
search to-day is not easy to define. Their relationship 
is dynamic and so intimate that cireumstances which 
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injure or cramp one react likewise on the other: 
neither ean advance while the other is starved, and 
on this fact Professor Willstatter based his plea for 
more generous assistance for the German universities 
from chemical industry. Such assistance is now being 
given more freely in Great Britain, and the closer 
relationship between the universities and industry are 
undoubtedly to their common advantage. 

It is easy, however, to overstress from either side 
the economic aspects of the relation between industry 
and scientifie research. If there are ways in which 
scientifie research can not compete with industry, 
there are still inestimable services which scientifie re- 
search can render to the nation as well as to industry. 
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Scientific research, in its freedom from the economic 
motive, can do much to counteract that tendency in 
industry for the good to be the enemy of the best, 
and to secure our advance to the best of all possible 
solutions. Scientifie research, in the widening fields 
opened to it by industrial developments, can use its 
resources to explore the byways, the economically un- 
attractive fields from which will come in the future, 
as they have so often in the past, the fundamental 
and epoch-making discoveries. On such workers, too, 
in their quest of truth for truth’s sake, must ever fall 
the responsibility of kindling and rekindling that en- 
thusiasm and devotion to which alone nature yields 
her most precious secrets.—Nature. 


SOCIETIES AND ACADEMIES 


ANNUAL MEETING OF THE OHIO ACAD- 
EMY OF SCIENCE 


THE annual meeting of the Ohio Academy of Sci- 
ence this year took the form of a joint meeting of the 
Ohio, Indiana and Kentucky Academies of Science 
and was held at Miami University, at Oxford, Ohio, 
on April 2,3 and 4. The meeting was sponsored by 
the Sigma Xi Club of Miami University, which con- 
ceived the idea of inviting these three academies to 
visit Oxford, which is admirably situated about equi- 
distant from the capitals of the three states. About 
four hundred members of the combined academies 
were present and a very pleasant and profitable meet- 
ing was held. Miami University, with her admirable 
dormitory system and commissary department, was 
able to handle the guests very comfortably and in a 
homelike manner. 

On Thursday afternoon a field trip was planned 
and conducted into the Cincinnati area by Dr. Wil- 
liam H. Shideler to study pre-glacial and post-glacial 
stream valleys. Inclement weather somewhat inter- 
fered with plans for collecting, but an interested 
group was in attendance. The same evening an il- 
lustrated lecture on “Traces of Early Man in Western 
Europe” was given by Professor F. O. Grover, of 
Oberlin College, followed by a social hour. 

The program on Friday morning, April 3, opened 
with three addresses by the presidents of each of the 
academies. President August Foerste, of the Ohio 
Academy, spoke on “Ancient Life in the Arctic.” 
President J. J. Davis, of the Indiana Academy, gave 
an interesting talk on “Points of Historical and Natu- 
ral Interest in Indiana.” This was followed by a talk 
by President V. F. Payne, of the Kentucky Academy, 
on “An Optimistic View of the Evolution of Science.” 

The talks of the presidents were followed by a 
motion picture of “The Colorado from the Air,” given 


by Professor A. A. L. Mathews, of Oberlin College. 
Many demonstrations and exhibits attracted the at- 
tention of the members for the rest of the morning as 
well as during the course of the meetings. 

The presentation of papers occupied Friday after- 
noon and Saturday morning. Six sections presented 
124 papers, distributed as follows: Zoology 21, botany 
19, geology 27, medicine 14, psychology 15 and phys- 
ical science 23. The Akron Physics Club and the 
Central Physics Club met with the physical science 
section. 

Business sessions were held by the Ohio Academy 
as well as by the Indiana Academy. Seventy-one new 
members were elected. 

The following officers were elected for the coming 
year: 

President, Alpheus W. Smith, Ohio State University. 

Vice-presidents, J. Paul Visscher, Western Reserve 
University, Zoology; Arthur T. Evans, Miami Univer- — 
sity, Botany; E. M. Spieker, Ohio State University, 
Geology; Shiro Tashiro, University of Cincinnati, Med- 
ical Science ; H. B. English, Antioch College, Psychology ; 
F. G. Tucker, Oberlin College, Physical Science. 

Secretary, Wm. H. Alexander, Weather Bureau, Co- 
lumbus. 

Treasurer, A. E. Waller, Ohio State University, Co- 
lumbus. 


On Friday evening a banquet was served to more 
than three hundred members of the participating 
academies. An address of weleome by President A. 
H. Upham, of Miami University, was responded to by 
the presidents of each of the academies as well as the 
presidents of the attending physics clubs. 

Dr. Arthur T. Evans was chairman of the social 
committee on arrangements. 


Wma. H. ALEXANDER, Secretary 
WEATHER BUREAU, COLUMBUS 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ADJUSTABLE DOUBLE-SLIT 


_ CERTAIN experiments in diffraction and interference 
require a double-slit in which the distance between 
two slits may be varied while the slits remain parallel 
to each other and the space between them is kept 
closed. It is this last requirement which is, of course, 


the difficult one to meet. 


In preparing a 4-inch telescope to illustrate Michel- 
son’s interference method for measuring stellar angu- 
lar diameters it was found desirable to have an 
adjustable double-slit which would satisfy the above 
requirements. The method devised for accomplishing 
the desired results is quite simple and efficient. 

The apparatus consists of two brass plates A and 


we 


---D 


B which are placed in contact as shown in the figure. 
Plate B is kept in place by the guides C, and it may 
be moved over A by means of the screw D. 

A rectangular opening E is cut in plate A, and 
two openings F are cut in plate B. The latter open- 
ings make an angle of 60 degrees with each other in 
the present case. With such openings in A and B 
it is apparent that two parallelogram shaped holes 
will extend through both plates. The cross-hatched 
area at the left side of the figure indicates one of 
these holes, and the other is at the place marked G. 
It follows that these holes may be moved close together 
or far apart by turning the screw D which slides plate 
B over plate A. It is in these holes that the blocks 
containing the slits are placed. 

G shows one of the slit-blocks in more detail. The 
slit-blocks consist of three parts. One is a parallelo- 


gram shaped piece of brass made just the size of the 
holes through the two plates. This piece has a thick. 
ness equal to that of both plates A and B. To each 
side of this piece is screwed a thinner brass plate 
which has the same parallelogram shape but which js 
slightly larger than the first. The overlapping por. 
tions of these plates form flanges which hold the 
center piece in place. The overlapping of the thin 
front plate over B is shown in G. A similar over. 
lapping occurs on the back side of A. Apertures of 
the desired size and shape may be cut in these slit. 
blocks. 

Since the slit-blocks extend through both plates A 
and B, the wedge action of the openings F in B is 
able to cause only a lateral motion of the slit-blocks, 
At the same time the space between the slit is kept 
closed since the remainder of plate B is solid. 

If the plates and blocks are carefully fitted, the 
slits will remain quite parallel to each other, and no 
trouble will arise from binding of the parts. In the 
apparatus described the slits may be moved from 1 
inch to 4 inches apart. 

R. SHAw 

DEPARTMENT OF PHYSICS, 

CORNELL UNIVERSITY . 


A FUSED QUARTZ FERY PRISM 
TueE following apparatus was constructed to test 
the possibilities of a fused quartz Féry prism for 
ultra-violet spectrographie work. A light-tight box 
was constructed as indicated in Fig. 1, with the quartz 
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condensing lens and the quartz prism the only optical 
parts. The prism, which was east by the Thermal 
Syndicate of Brooklyn, N. Y., has a front surface 
of 28 inches in radius, and mabes an angle of 30° 
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with a rear surface, silvered, of 27 inches radius. 
The spectrum, slit and prism lie on an are of a 
circle of 28 inches diameter. The spectrum can be 
thrown on a screen or photographed (DC, Fig. 1). 
The dispersion increases with decreasing wave-length, 
and from the red to 2,000 A gives about a 10-cm 
spectrum. Eastman portrait film cut 3 em wide and 
held against a curved wooden support (Fig. 3) was 
used satisfactorily for the photographie work, with a 
metal slide to prevent fogging. The prism is loosely 
held in a simple frame. Rough adjustments of align- 
ing and focussing can be made quite quickly as the 
prism is the only movable part. 

The apparatus was designed and practically com- 
pleted by Dr. John F. Mohler in the physics labora- 
tory of Dickinson College, in an attempt to find an 
inexpensive piece of apparatus for student work in 
the ultra-violet. There is no record of the exact cost, 
but it was certainly less than fifty dollars. 


Nora M. Mounier 
SmiTtH COLLEGE 


SAP FOR ANALYSIS BY BLEEDING CORN 
PLANTS 


Durine the past three summers at Athens, Georgia, 
clear sap has been secured by bleeding corn plants on 
various fertilizer plats. The bleeding has been done 
by cutting the stalk just below one of the nodes near 
the surface of the soil and attaching a flask to the 
stump. A single plant about the silking stage and 
under favorable conditions will bleed more than 500 ce 
in a three-day period. This sap contains much less 
organie and inorganic material than expressed sap 
which is being studied in connection with soil fer- 
tility experiments at several experiment stations. The 
analyses made of the bled sap to date indicate that 
it is much nearer the composition of the displaced 
soil solution than is expressed sap. The ease of secur- 
ing sap by bleeding, its similarity to the displaced soil 
solution, and its favorable condition for analysis with 
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a minimum of corrective treatments are distinct ad- 
vantages in a method for studying plant-soil relations 
by sap analysis. Doubtless the method can be used 
with many agricultural plants. 


Glass Tube Overglow Tube 
2-Hole Stopper 
One-Hole 
Gooch Tubing — 
200-C¢ Flask 


A beginning was made in the use of this method 
of securing sap for analysis by bleeding plants in 
1864.1 Ulrich bled potato plants for five consecutive 
days and analyzed each day’s run for dry weight, 
ash and combustible material. 

It has been found necessary to remove tillers and 
green leaves of the corn plant below the point where 
the stalk is eut if a good flow of sap is to be secured. 
Removal of these several days before cutting is prefer- 
able. There should be a perfect fit between the stalk 


and the rubber tube to prevent leaking. A few drops — 


of formalin have been used in each flask to prevent 
fermentation of the sap. Where extended bleeding 
has been earried on, it has been necessary to make 
fresh cuts on the stalk every three or four days to 
renew the bleeding face. Under very favorable con- 
ditions, stalks have been bled for fifteen consecutive 


days and in this time the most vigorous have yielded - 


slightly more than 1,700 ec of sap each. 


M. W. Lowry 
TABOR 
GeorGIA STATE COLLEGE OF AGRICULTURE, 
ATHENS, GEORGIA 


SPECIAL ARTICLES 


HUMIDITY AND COMFORT 

EXPERIMENTS reported by the New York State 
Commission on Ventilation (1922) indicate that a 
variation of 30 per cent. in relative humidity (20 to 
50 per cent.) at a room temperature of 75° F. does 
not exert any very distinct influence upon the sense 
of comfort, after an exposure of as much as three 
and a half hours. Later work by Miura carried out 
with care upon a few subjects showed that at 70° F. 
an increase of 50 per cent. in relative humidity (20 
to 70 per cent.) was accompanied by a small but 


distinet increase in the subjective sense of warmth, 
although at a lower room temperature (61° to 62° F.) 
a change in humidity of this magnitude had no per- 
ceptible effect. In his effective temperature chart, 
Yaglou has given a graphic representation of this 
influence of humidity upon the sense of comfort. 
Since the question frequently arises as to whether 
or not it is desirable to humidify the air of lecture 
rooms, a series of observations in regard to this point 


1 Palladin-Livingston, ‘‘ Plant Physiology,’’ 3rd ed, p. 
142, 
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was made upon one of the classes in the School of 
Hygiene and Public Health of the Johns Hopkins 
University during the session of 1930-1931. The 
results are of sufficient interest to warrant a brief 
report. The class met once weekly for an hour dur- 
ing the fall and winter months. The attendance at 
each lecture varied between 40 and 45 persons and 
the personnel changed slightly during the observa- 
tions, owing to some withdrawals and new admissions 
at the end of the first trimester. The class contained 
some 8 to 10 women and a number of nationalities 
were represented. About one half were foreign stu- 
dents in attendance at the school, representing the 
following countries: India, Malay Peninsula, China, 
Japan, Siam, Mexico, France, Italy, Greece, Poland, 
Bulgaria, Roumania and Czechoslovakia. 

The lecture room has a capacity of 16,000 eu. ft. 
with a height of 134 ft. A large duct connects the 
room with an adjoining air conditioning plant by 
means of which the temperature, humidity and air- 
movement may be controlled. The incoming air is 
brought into the room through a wide duct, with 
lateral openings, running along the ceiling, and air 
is sucked out through gratings in the walls near the 


floor level. In all of the observations the supply fan 


was run at one-half speed, delivering 1,500 eu. ft. 
per minute, and the exhaust fan at full speed, with 
an estimated capacity of 3,000 cu. ft. per minute. 
This eombination was selected because it was found 


experimentally that it gave, in connection with a 


suitable control of the lateral openings of the delivery 
duct, the most uniform distribution of air currents 
throughout the room, when occupied by a class. The 
air in the room was renewed approximately ten times 


during the course of the hour. ' 
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The object of the observations was to keep the 
room at a temperature of 70° F. and to vary the 
humidity on different days. Readings were taken, at 
the beginning and end of the hour, of the dry bulb 
and wet bulb thermometers, the dry kata and the tem. 
perature of the incoming and exhaust air. Readings 
were made also for the temperature and humidity of 
the outside air. The readings in the room were taken 
from an elevated platform at the rear center of the 
room. At the beginning of the hour the students were 
given a printed slip upon which they recorded their 
sensations of comfort during the hour in accordance 
with the following classification : 


1. Too cold—(uncomfortably cold). 

2. Comfortably cool. 

3. Comfortable. 

4. Comfortably warm. 

5. Too warm—(uncomfortably warm). 


In three experiments the room temperature rose to 


_71.5°-73° F. and for this reason they were not used 


in summarizing the results. One additional experi- 
ment was rejected because a cold north-west wind 
was blowing upon the northern exposure of the room 
and the leakage through the windows set up cold 
drafts of air on that side of the room. In the balance 
of the experiments the room temperature was kept 
uniformly at 70° F. throughout the hour in 13 cases. 
On one day the temperature was 69° F. and on 
another occasion it rose to 71° F. The maximum 
variation, therefore, in the observations that were 
compared was 1° F. on each side of the 70° line. In 
six of the observations the relative humidity was kept 
between 55 and 60 per cent., once at 48 per cent. 
twice at 33 to 40 per cent., twice at 20 to 30 per cent., 
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Graph showing the comfort vote of a group of 40 to 45 persons for a dry bulb temperature of 70° 


F. (69°-71°) with varying degrees of relative humidity. The ordinates indicate the percentage of the total at- 
tendance voting for each specified degree of comfort, according to the classification, 1—Too cold; 2—Comfort- 
ably cool; 3—Comfortable; 4—Comfortably warm; 5—Too warm. 
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and four times at 15 to 20 per cent. The dry kata 
reading varied on these different days between 3.62 
and 3.86. In spite of the active ventilation the kata 
reading was low throughout. Experience has shown 
that a reading of 6, designated as optimum for Great 
Britain, is too high for elass-room conditions in this 
country. 

A summary of the results of these fifteen observa- 
tions is given in Table 1 and Fig. 1. The figures and 
graphs represent not the actual number of individuals 
voting for the different grades of comfort, but the 
percentage of the total attendance for each day that 
so voted. 

TABLE 1 


Dry BuLB TEMPERATURE IN Room, 69° To 71° F. 
Dry Kata 3.62 To 3.86 


88 38 88 

aa as 

Too cold 17 56-1 5.1 
Comfortably cool (2) .. 24.3 34.0-34.25 404 49.55 
Comfortable (3)... . 59.3 49.0 51.3 53.0 41.7 
Comfortably warm (4) 12.6 85 8.8 4.45 3.4 


TOO WATT (5) 0 1.0 0 


1. The record shows that in the experiments as a 
whole from 91 to 97 per cent. of the group found 
70° F. comfortable, irrespective of the humidity. 
That is to say, they reported that the conditions were 
either comfortable, comfortably cool or comfortably 
warm. Much the larger portion, 83 to 93 per cent. 
made a selection between comfortable and comfortably 
cool. The composition of the group who voted 3, com- 
fortable, on the different days varied considerably. 
For example, in the six experiments in which the 
physical eonditions were kept constant at a dry bulb 
of 70° F. and a relative humidity of 55 to 60 per 
cent. only four voted “comfortable” consistently for 
the six days. The others on one or more occasions 
reported themselves as comfortably cool or comfort- 
ably warm. 

2. It will be noted that as the humidity decreased 
the size of the group voting 2, comfortably cool, in- 
creased from 24 per cent. at humidity 55 to 60 to 49 
per cent. at humidity 15 to 20, giving an indication 
of the cooling effect of the drier air when the dry 
bulb remains constant. On the other hand group 4, 
comfortably warm, shows an increase from 3.4 per 
cent. to 12.6 per cent. as the humidity increases. 
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3. The small groups who found the conditions too 
warm or too cold were composed for the most part 
of the same individuals. There were two or three in 
the class for whom 70° F. at any humidity was un- 
comfortably cool, and a few others for whom the same 
conditions were at times uncomfortably warm. 

4. While the optimum humidity seemed to be 55 to 
60 per cent. it may be concluded that in an audi- 
torium kept at the standard temperature of 70° F. 
variations in humidity between the limits used, which 
are those that ordinarily prevail indoors in temperate 
climates under winter conditions, make but little dif- 
ference in the sense of comfort and well being of the 
occupants. It is doubtful, therefore, whether there 
is any justification for the installation of expensive 
equipment for the control of humidity. For such con- 
ditions the dry bulb temperature is the important 
standard to maintain, together with provision for the 
renewal and adequate movement of the air. 

W. H. 
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MODIFICATION OF THERAPEUTIC SERA 
WITH A VIEW OF AVOIDING COMPLI- 


CATIONS OF ALLERGIC NATURE! 


THERAPEUTIC as well as prophylactic administra- 
tion of various sera derived from immunized animals 
has proved of such great value that it is resorted to 
in a constantly increasing number of instances. How- 
ever, a certain not insignificant hesitancy still exists 
among the practicing physicians due to the fact that 
occasionally parenteral introduction of therapeutic 
sera has been known to be accompanied by grave 
complications and even by the death of the recipient. 

While Park? estimates that only one out of 20,000 
of those receiving serum for the first time develops 
alarming symptoms and only 1 in 50,000 succumbs as 
a direct result ot the treatment, one can readily under- 
stand the hesitancy of a physician who goes through 
the experience of losing his patient in spite of his 
taking all known precautions to ward off this 
calamity. 

In this paper we are suggesting a procedure which 
promises to minimize if not eliminate entirely the risk 
involved in the practice of serum therapy. 

With respect to possible response to parenteral in- 
troduction of therapeutic sera, the human race can be 
divided into four categories. 

(1) A significant portion (about 10 per cent.) show 
no visible response whatever to injection of serum. 

1 Presented before the joint meeting of American 
Association of Pathologists and Bacteriologists and 
American Association of Immunologists at Cleveland, 
April 1-3, 1931. This investigation has been aided by 


a grant from Eli Lilly and Company. 
2W. H. Park, Am. J. Pub. Health, 18, 354, 1928. 
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(2) The bulk of recipients of serum is composed of 
normal “individuals” who present more or less marked 
symptoms of the so-called “serum sickness,” appear- 
ing usually within seven to twelve days after the 
parenteral introduction of therapeutic serum. 

(3) A small number (a fraction of 1 per cent.) of 
individuals are so-called “naturally hypersensitive” to 
horse protein. These individuals have no knowledge 
of any previous exposure to parenteral introduction 
of horse protein, but they respond to injection of 
horse serum by an immediate violent reaction leading 
to collapse and sometimes death. The incidence of 
this sort of reaction is estimated to be about 1 in 


- 20,0002 of all those treated. 


(4) Quite a large group of recipients of serum 
therapy is composed of individuals who originally be- 
longed to the group of normally reacting individuals 
(group 2 above), but who, as a result of receiving 
parenteral injection of horse serum some time in the 
past, have become artificially sensitized to it and 


‘heneeforth usually react to subsequent introduction 


of serum by developing “serum sickness” after a fore- 
shortened (sometimes as short as three hours) period 
of incubation. <A certain number of individuals in 
this group, however, may respond to injection by im- 
mediate acute symptoms entirely analogous to indi- 
viduals in the group 3 above. 

Due to continuous extensive use of therapeutic sera 
in connection with a variety of diseases this group is 
constantly on the increase. Moreover, the use of 
prophylactic immunization with toxin-antitoxin mix- 
ture further contributes to rapid increase of those 
artificially sensitized to horse proteiz.* 

While the use of purified antibody preparations 
tends to diminish the frequency and the extent of 
sensitization, according to some investigators,” accord- 
ing to others* globulin fraction is an éxquisite sensi- 
tizing antigen. Even the extremely small amounts 
of globulin introduced by the toxin-antitoxin immuni- 
zation is sufficient not only to establish skin sensitiza- 
tion in a not inconsiderable percentage of cases,> but 
also in some instances injection of toxin-antitoxin 
seems capable of engendering a high degree of gen- 


-eral hypersensitiveness resulting in severe symptoms 


following subsequent introduction of serum.® 

In practice the frequency of complications inci- 
dent to serum therapy is reduced somewhat by de- 
sensitization. However, while this procedure seems 


8 In this connection, Park’s suggestion of using goats 
as donors of serum for the preparation of toxin-antitoxin 


_mixture is an important step in the right direction. 


4H. H. Dale and P. Hartley, Biochem. J., 10, 408, 


58. B. Hooker, J. Immun., 9, 7, 1924. 
6 J. E. Gordon and 8. M. Criswell, J. Prev. Med., 3, 


21, 1929. 
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to be quite efficient when applied to animals, its effj- 
ciency in man is considerably less certain. In some 
cases a fair degree of tolerance to serum can be es- 
tablished after careful and prolonged desensitization, 
In other cases, particularly in individuals known to 
suffer from asthma or hay fever, desensitization is ex- 
tremely dangerous if not impossible, because adminis- 
tration of even minute amounts of horse serum may 
be followed by grave symptoms or even death.’ 

The only procedure theoretically available for safe 
serum therapy of such individuals consists in em- 
ployment of therapeutic sera derived from such ani- 
mals to the protein of which the recipients show no 
hypersensitiveness. In practice this procedure usu- 
ally can not be carried out because therapeutic sera 
are prepared in horses almost exclusively. 

It is evident that if the protein of the therapeutic 
serum could be deprived of its species specificity the 
difficulty might be overcome. 

The possibility of accomplishing this end was sug- 
gested by the early work of Obermeyer and Pick® and 
of Landsteiner,? who succeeded in destroying the 
species specificity of proteins and imparting to them 
a new chemical specificity by subjecting them to ap- 
propriate chemical treatment. Since these experi- 
ments were made only for the purpose of eliciting the 
relation between the antigenic specificity and chem- 
ical structure, the authors were not concerned with 
the extent of changes which protein underwent dur- 
ing this treatment. When the methods used by them 
were applied by us in the attempts to destroy the 
species specificity of therapeutic sera, it was soon 
found that their methods were too drastic. While 
sera usually lost their species specificity as a result 
of chemical coupling, the therapeutic properties of 
the sera were lost at the same time. 

Fortunately by a proper modification of pro- 
cedures, particularly with the view of avoiding ex- 
treme changes in temperature, hydrogen-ion concen- 
tration and rapid oxidation, we have succeeded in 
obtaining several compounds which seem to possess 
the desired properties.!° 

(1) Out of many procedures tried so far, in gen- 
eral coupling with diazotized aromatic amines has 
given the most promising results. Among the com- 


7R. W. Lamson, J. Am. Med. Assn., 93, 1775, 1929; 
also ibid., 82, 1091, 1924; R. A. Cooke, J. Immua., 7, 
119; 1922; J. G. M. Bullowa and M. Jacobi, J. Am. Med. 
Assn., 46, 306, 1930. 

8 F, Obermeier and E. P. Pick, Wien Klin. Woch., 19, 
327, 1906. 

9K. Landsteiner, Biochem. Zeitschr., 58, 362, 1913; 
K. Landsteiner and H. Lampl, Biochem. Zeitschr., 86, 
343, 1918. 

10 J. Bronfenbrenner, Proce. Soc. Exp. Biol. and Med., 
27, 734, 1930; similar observations were reported also by 
L. Reiner, Scrence, 72, 483, 1930. 
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pounds prepared, good results were obtained by 
coupling immune sera with diazonium salts of para- 
toluidin, para-anisidine, atoxyl, sulphanilie acid, 
anthranilie acid, naphthionic acid and amino R salt. 

(2) The preparations obtained have lost their 
species specificity. They were not precipitated by 
the potent anti-horse precipitating serum. They did 
not cause anaphylaxis when injected intravenously 
into guinea-pigs highly sensitized to horse serum nor 
did the injection of these compounds protect the ani- 
mals against subsequent death from injection of un- 
modified horse serum. They did not cause skin reac- 
tions in horse-asthmaties. 

(3) Several of the preparations secured by the dif- 
ferent couplings were found to be mutually heterolo- 
gous—that is to say, they did not sensitize guinea- 
pigs to each other. 

(4) Antigenic properties of these preparations 
were found to be in general less marked than those of 
native serum and thus there is a possibility that their 
use may not be followed by serum sickness in as large 
a percentage of cases as is usual with unmodified 
horse serum. 

(5) While these serum preparations have thus com- 
pletely lost their species specificity as result of 
coupling, they retained nevertheless to a fair degree 
their specific immune properties. Though in general 
the antibody content of these preparations was found 
to be lower than that of the original sera from which 
they were prepared, we hope that by further improve- 
ment of the chemical procedures the antibody content 
of the final product may be sufficiently increased to 
make this procedure practical. 

(6) In so far as experiments. on mice and guinea 
pigs have thus far indicated, these preparations are 
not toxic. Only when given intracardially in the 
amounts roughly approaching (weight for weight) 
the therapeutic doses in man have we seen any evi- 
dence of untoward symptoms. But even in the most 
marked cases these symptoms lasted only for a few 
minutes following the injection and in general sug- 
gested that they may have been caused by the rapidity 
of injection alone. 

J. BRONFENBRENNER 
D. M. Hetier 
I. O. EAGLE 
WASHINGTON UNIVERSITY MEDICAL SCHOOL, 
St. Louis 


A POSSIBLE RELATIONSHIP BETWEEN 
HEMOGLOBIN AND CHLOROPHYLL 
AS SHOWN BY THE USE OF 
LIVER EXTRACT 
Twat there is a striking chemical similarity between 
chlorophyll, the characteristic green pigment of 
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plants, and hemoglobin, the red-colored material of 
the blood of animals, has been called to the attention 
of biochemists since the early part of the century. 
Treatment of both materials with an acid and then 
an alkali results in the respective porphyrins—phyllo- 
porphyrin and hematoporphyrin—differing only 
slightly in the amount of oxygen contained. Further- 
more from both of these substances can be obtained 
(Nentski and Marchlewski, 1901) the same substance, 
hemopyrrol. 

In addition to these similarities in chemical analysis, 
it is not unreasonable to expect physiological resem- 
blances. Both are pigments, and, according to Pal- 
ladin, both are instrumental in the transfer of oxygen. 
This is the recognized function of hemoglobin, and 
Willstatter and others have assigned a somewhat 
similar function to chlorophyll in the photosynthetic 
process. Manoilov more recently (1922) produced 
evidence that the chemical tests which distinguish male 
from female blood are equally applicable to male and 
female chlorophyll in dioecious plants. 

With these as precedents it was thought of possible 
interest to see if the same substances which influence 
the formation of hemoglobin in the blood would have 
any effect upon the formation of chlorophyll in plants. 
For this purpose liver extract was selected because 
of its interest in the study of pernicious anemia. 
Liver extract is a specific for pernicious anemia, but 
its method of action is still a disputed point. Does 
it check the disease by preventing the destruction of 
the hemoglobin, by aiding in its formation, or both? 
Also is the effect upon the pigment or upon the 
stroma of the red cells? The present tendency is to 
favor the idea that its effect is upon the destruction 
of the red cells rather than upon their formation, but 
no good method seems to have been devised to test 
the precise nature of these effects. 

On the assumption that liver extract might have an 
analogous action on chlorophyll and that from such 
experiments hints might be obtained as to the action 
of the extract on hemoglobin, corn plants (also peas, 
but results were not so good) were grown in clean, 
moist sawdust until the roots were about 2 inches long 
and the first leaves were well unrolled. The plants 
were then carefully washed and transferred to 300 ce 
of Knop’s nutrient solution, after which they were 
placed in the light for three days or until they should 
become accustomed to the new conditions of the 
nutrient solution. 

To the solutions containing the test plants was then 
added 0.5 ee of a solution of liver extract made by 
dissolving a tube of Lilly’s commercial extract (about 
4.5 gm) in 25 ee of distilled water. The plants were 
then transferred to a dark room and left for from 
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5 to 10 days. At the end of that time it was noticed 
that in every cdse the plants containing the liver 
extract in solution were distinctly greener than the 
controls without the liver extract. Some factor in 
the liver extract has apparently checked the destruc- 
tion of the chlorophyll; this destruction of chlorophyll 
goes on constantly, but in the daylight the pigment is 
constructed as fast as it is destroyed. Whether this 
is the same effect as observed in the use of liver 
extract in cases of hemoglobin deficiency, such pre- 
liminary experiments can not decide. Purified extract 
or amino acid erystals from liver extract should be 
used instead of the erude extract. Also it should be 
of interest to see if the liver extract will aid in the 
formation of chlorophyll in seedlings completely 
etiolated. Miss Mary E. Reid (unpublished experi- 
ments) found that albino seedlings when fed liver 
extract in a similar fashion showed a greening in 
excess of controls. 

Since laymen still like to get evidence upon the 
fundamental relationship of plants and animals, such 
experiments might be brought forward in support of 
the doctrine of the common origin of plants and ani- 
mals, but such was not the original purpose of these 
rather elementary researches. On the other hand, 
these experiments as here reported were simply meant 
to be suggestive of the aid which the study of plant 
physiology may be able to render to the study of ani- 
mal physiology on the assumption that vegetable and 
animal substances of a similar chemical nature and 
of common origin may be supposed to have a physiol- 
ogy at least similar if not strictly identical. 


OrAN RABER 
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THE LIFE CYCLES OF TRICHOGRAMMA 
MINUTUM IN RELATION TO 
TEMPERATURE 

THE egg parasite Trichogramma minutum is an 
ideal organism to use in experimental work. Prae- 
tically the only limiting factor in its production is 
the amount of food available. Under proper condi- 
tions, however, its food can be easily provided. In 
the laboratory, with an abundance of food at hand, 
it is one of the most easily reared of any highly 
developed organism. It can be reared at the rate of 
52 generations a year. Reared under mass production 
methods, the average number of progeny per female 
is 12 and the sex ratio is about 0.5. 

The adults are sexually mature when they emerge 
from their host, and they mate promptly so that the 
sequence of generations is uninterrupted. Because 
of the large number used in experimental work, indi- 
vidual variations are easily discounted. Tricho- 
gramma can be reared in the eggs of the common 
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grain moth (Sitotroga cerealella Olivier) for endleg 
series of generations in tightly corked glass vials j, 
complete darkness. The amount of food consumy & 
by each individual is practically constant, since ag , 
rule only one individual develops in each host egy 
Host eggs can be produced in sufficient quantities y 
that the average size of the eggs is constant. 

Temperature appears to be the predominant, if no 
the only, ecological factor influencing the rate of deve. 
opment. The frequency of life cycles, however, j; 
also dependent on the available host material. Unde 
field conditions the frequency of cycles would rang 
from one week in summer to several months in winter, 
Differences in length of cycles and in frequency pox. 
sibly would register effects not recorded by artificial 
methods. Rates of development of other organisns 
can be compared for various sets of temperatur 
conditions directly in terms of life cycles without & 
resorting to developmental units or the summing of & 
temperatures, particularly since such methods have 
not been perfected. 

To insure uniformity of data, investigators shoul & 
be supplied with a race of Trichogramma which ha & 
the widest range in developmental temperatures, in § 
standardized units consisting of freshly parasitized 
eggs in sealed glass vials under refrigeration. Lach 
unit should contain enough individuals so that varia- 
tion can be eliminated when making observations to 
determine the end of the life cycle. 

The period of continuous development ranges from 
as short as 6 days to as long as 80 days. When the 
temperature drops below 50° F., or rises above 
90° F., its development is more or less discontinuous. 
Each insect is so small (a half dozen ean be reared 
in a space of 1 cu. mm) that its response to changes 
in temperature is immediate. 

Certain races of Trichogramma that are indigenous 
to cold climates, as in northern New England, show a 
wide range in degree of pigmentation correlated with 
developmental temperatures. When the adults of one 
such race show dark markings on the body, they have 
passed through part of their life cycle at temperatures 
below 70° F. 

3. E. Fianpers 
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